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Equipment Versus Men 


By J. T. BEARD, Jr. 





OT long ago I was authorized by the 
president of a well-known manufactur- 
ing concern in New York City to obtain 
for him the services of the right kind 
of a man to superintend the operation 
of his boiler room. I do not mean to 
say that his boiler room was any worse 
than the average, but I do mean that 

it was average and only average. In 
> other words, he was using and paying 
for sixty tons of coal every day, when 
his mill could have been run with forty tons. 

It had taken a long time to get this idea across 
to him. He had spent money like water on new 
equipment and was at a loss to understand why he 
was no better off than before. He actually be- 
lieved that when a stoker man guaranteed 74.5 per 
cent. efficiency at 150 per cent. rating, all he had to 
do was to put in that stoker and his troubles were 
over. Or when some prosperous salesman guaran- 
teed him a 20 per cent. saving if he would install 
the Blank System of returning condensate to the 
boiler, he really believed he would automatically 
get that saving, once the equipment was installed. 

In this respect he was not unique among his busi- 
ness contemporaries. In fact, the big complaint I 
have to make against business men in general is 
their failure to realize that equipment is no better 
and can be no better than the men who handle it. 
A common belief among them is that automatic 
stokers do away with intelligent firemen in the 
boiler room. No mistake can be more criminal 
than this. Automatic stokers mean a reduction in 
the quantity, but an increase in the quality of the 
men who handle the fires. 

Recently, I had occasion to inquire of a plant 
superintendent how often he blew the soot from 
his boiler tubes. He promptly replied, “Twice a 
day.” I asked him to come out to the boiler room 
with me. His boilers had been equipped for the 
last six months with one of the best types of soot 
blowers on the market. I pointed to the steam 
valve supplying the blowers on one of the units and 
asked him to open it. He couldn’t budge it. The 
chief tried a 12-in. stillson on it, but still it wouldn’t 
budge. It was frozen tight. And yet the superin- 
tendent really believed that the men had been blow- 





ing the tubes twice every day. A week later I had 
the opportunity to see this boiler when it was down 
for cleaning. The tube surfaces were well insulated 
from the furnace gases by an excellent coat of soot 
nearly an inch thick. And yet these tubes were 
blown “twice every day.” 

Not so very far from New York there is another 
plant where they have a poor quality of feed water. 
They had always had no end of tube trouble from 
scale. They installed an elaborate water-softening 
outfit, one of the best of its kind. Analysis of the 
water after it had passed through the softener 
showed that the scale-forming ingredients had been 
removed, and yet every two months a one-eighth- 
inch scale had to be removed from the tubes. This 
sounds like a mystery, but the solution was per-. 
fectly simple. Raw water was certainly entering 
the boilers. How? When I suggested to the man- 
ager that the softener was being bypassed, he 
laughed at me and said there was no bypass. His 
chief engineer and superintendent backed him up. 
And yet that was the only way that untreated water 
could have gotten into these boilers in such quan- 
tities. But murder will out, and it was finally dis- 
covered not only that there was a bypass, but that 
it was being used more than the softener. The by- 
pass valve is now sealed so that it cannot be opened 
without the knowledge of the chief engineer. 

These are not unusual cases. They are happen- 
ing every day and in every plant in some form or 
other. If you do not believe they are happening in 
your plant, do a little “gumshoe” work next week. 
You may learn some real interesting things. 

Equipment is inanimate; it is purely mechanical. 
It will do anything you make it do within its own 
physical limitations. It has no say in the matter; 
you are the boss. But with men it is different. 
They are often inclined to be human. If it is un- 
handy to blow the tubes in the last pass of No. I 
boiler, they very often remain unblown. If the air 
duct damper is in the rear of the boilers, it is not 
likely that it will be adjusted to suit the varying 
conditions of fuel bed and load. The feed-water 
heater is likely to stay dirty until someone remem- 
bers that it has not been cleaned for a couple of 
years. Your equipment is no better or more effi- 
cient than the men who handle it. 
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Tells what is being done here and abroad to 
apply mechanical stokers aboard ship. Oil a 
factor tn holding back their wide adoption at 
present. 





chanical stokers could with advantage be applied 
aboard ship. First, this means that the Scotch 
boiler is not anywhere nearly as well suited to stoker 
installation as the usual form of water-tube boiler. So, 
naturally, with the marine man’s worship of tradition, he 
is not enthusiastic about severing connection with a type 
of boiler which all his forefathers in shipyards, in sea, 
at home and abroad have taught him to respect and 
admire. 
Now this is not without reason. A ship plowing the 
sea is not a power plant on firm earth within walking 
distance of the equipment builders and the supply house. 


P's for several years has contended that me- 
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The Scotch boiler will stand more abuse than a water- 
iube boiler. The Scotch boiler made its reputation be- 
fore the days of wireless telegraphy and telephony 
and before the days of high pressures and superheat. 
The mechanical equipment in a ship’s power plant must 
be reliable. And who has the daring to question the 
safety and reliability of the venerable Scotch boiler? 
Though the sea is always the same throughout the 
centuries, the ships that ride it are the product of the 
genius of the age in which they were built. And this is 
an age when things are successfully done by machine. 
Even the Atlantic has been crossed by machines of the 
air. But every news article published prior to the 
flights of the NC’s and the Vickers-Vimy bomber re- 
lated how Old Salt shook his head while gravely an- 
nouncing that Read, Towers, Alcock, Brown and other 
brave fellows were going to their certain death. He 
would not have it. It had not been done before and 
again and again, therefore it could not be done now. 
The water-tube boiler may have its faults, compared 
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with the Scotch. It is “tenderer.” But there have not 
been in the vessels of the Emergency Fleet Corporation 
the “awful” number of tube renewals whispered about 
here and there. We in this country do not use as heavy 
a tube as foreign countries do. Even if we did it would 
not matter, as the thickness common in American prac- 
tice is heavy enough for the service imposed, provided 
always that the crew knows its business, which holds 
true for tubes whatever the thickness. The 2-in. tubes 
are of No. 8 gage and the 4-in. are of No. 6. A thin 
tube is wanted anyway. 

For its war vessels the American Navy has used the 
water-tube boiler for about a quarter of a century and 
is still using it. Why, steam whalers in the Pacific, a 
service rough and tough enough to suit any Wolf Lar- 
son, uses the water-tube boiler. 

It seems necessary to say something about the water- 
tube boiler here because it is essential to the adaptation 
of the stoker aboard ship. In no case that the writer 
has been able to learn about has failure of tubes or 
boiler or service been caused by the boiler alone. Of 
course, if a green crew gets the bilge full of oil and 
through a connection to the feed tank gets a boiler full 
of oil and the tubes melt down, something has hap- 
pened. But the cause is the crew; not the boiler. If 
leaks in the oil-heating system cause oil to get into the 
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GENERAL LAYOUT FOR WATER-TUBE BOILER 
AND RILEY MULTIPLE-RETORT STOKER FOR SHIPS 
OF EMERGENCY FLEET CORPORATION 


boiler, why blame the boiler? If a green crew loses 
the water in the boilers and does not know there is such 
a thing as a reserve feed-water tank, to say nothing of 
what valves to manipulate to get the water to the boilers, 
why condemn the boiler? If members of a crew are 
so all-fired green and lacking in common sense as to 
connect the soot blower to the salinometer cock and 
blow water over the heating surface, the boiler suffers, 
but is blameless. These things have happened. 

Of course the exigency imposed by the war was 
great, and it was not expected that all the crews put 
aboard the numerous ships under the Shipping Board 
would run things as well as seasoned crews. 
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But here is a record which, so far as the writer can 
learn, has never been equaled by a Scotch boiler ship: 
The “Great Northern” is an oil-fired water-tube boiler 
ship. Prior to our entry into the war she plied the Pa- 
cific; later she came to the Atlantic and was made a 
transport. For speed and number of trips she excelled 
all others in the service. On one of her runs she left 
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THE TYPE OF OIL-BURNING BOILER ON THE 
“GREAT NORTHERN” 


This ship, which came from the Pacific, beat all records 
for speed and number of trips in a given time in the trans- 
port service. On one trip from the United States she left 
Brest for America within an hour-and-a-half after arrival, 
earning her the name of “The Ferryboat.” 


FIG. 3. 


America, reached Brest, where she unloaded and was 
again on her way to America within an hour-and-a-half 
after she docked at Brest! No wonder she’s called 
“the ferryboat.” Her sister ship, the “Northern Pa- 
cific,” steamed 250,000 miles without having a cent spent 
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on her for boiler repairs. The “West Amargosa”’ is a 
water-tube boiler ship using oil fuel. She went from 
Los Angeles to the Hawaiian Islands, thence to Chile, 
to Italy, to Newport News, to New York, and lately 
started for the Dutch East Indies. She has not been 
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down a minute for repairs to her boilers or other ma- 
chinery. Her sister ship, the “West Arvada,” has an 
equally noteworthy record. 

During the great troop movement from Europe to 
America the water-tube boiler, oil-burning transports 
were run as veritable ferryboats, many leaving French 








FIG. 5. 


FRONT SECTION SINGLE-RETORT STOKER IN 
SCOTCH BOILER 


ports, loaded, within three hours after arriving from 
the United States. 

Yes, the “1919 model office-building-basement boiler,” 
as the old marine man calls the water-tube boiler, has 
an enviable record. The water-tube boiler will not 
take as large a dose of 
salt as the Scotch boiler. 
But if those in charge 
will keep the condensers 
tight and not push the 
evaporators too hard, 
salt will not give trouble; 
this is particularly true if 
the crew will run a cleaner 
through the three bottom 
rows of tubes whenever 
opportunity presents. 

The status of the stoker 
aboard ship has _pro- 
gressed far. Take the 
practice of one English 
engineering company, the 
Erith Engineering Co., 
London. Erith handles 
the Riley multiple-retort 
underfeed stoker abroad. 
Without modification he 
has adapted it to the Bab- 
cock & Wilcox type cross- 
drum water-tube boiler, 
usually built there with tubes 14 ft. long. As seen in 
Fig. 1, the boilers are, in this case, installed athwartship. 
Owing to the moderate, continuous load very high com- 
bustion chambers are not required, the long-pattern 
stoker operating at comparatively low combustion rates. 
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The stoker, of course, cleans itself of ash; the coal is 
mechanically handled, making for shipboard an in- 
stallation closely similar to a modern stationary steam 
plant. As installed, the equipment does not occupy so 
much space as equivalent steaming capacity with Scotch 
boilers as usually installed. The weight is much less. 
For the present, at least, Erith will not make installa- 
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FIG. 7. SECTION OF TYPE E STOKER UNDER EMERGENCY 


FLEET BOILER 


tions in other than new ships; several installations are 
now being made. 

American practice has gone about as far as that just 
described. The types of boilers are shown in Figs.2 and 3. 
The Emergency Fleet Corporation, with the assistance 
of the Bureau of Mines, has found by experiment the 
way to baffle this boiler to get the most heat out of the 
flue gases and into the boiler. These experiments are 
most interesting, but space here does not permit of tell- 
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FIG. 6. SECTIONAL VIEW OF SINGLE-RETORT UNDERFEED STOKER IN SCOTCH BOILER 


ing more about them. The boiler is now ready for the 
stoker. 

Early experiments were confined to the single-retort 
stoker ; but the installations now proposed use the mul- 
tiple-retort machine of the Riley type. In the 9000-ton 
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ships, which is the tonnage now being turned out at the 
vate of four ships a day—six later, perhaps—there are 
five retorts in the stoker for each boiler. Notice from 
Figs. 2 and 3 that plenty of room is provided for ash 
deposit and removal at the refuse end of the stoker. 
There is plenty of room for the whole installation in- 
cluding the coal-handling machinery, not shown in the 
drawings. Both forced and induced draft is used. No- 
tice that the baffling in the Heine boiler is different 


& 





reapers 
aoe | 
“TT ELL Lope ledek 
| Oa 





| 
| 
= 


alent Evaporation from and at 212° Fahr. per Hr, 





s 


{ 
| 








Efficiency, 
Per Cent 





3 





| 
rm 





wu 
on 











wu 
Ss 
Ss 


er Hour 
. of GS. 


tr 
val 








ft 
8 


Dry Coal 
per sq 





and per Lb. dry Coal 


oo 


” 








wn 








oe 








> 








per sq. ft. of H.5 


Equiv 














So 


0 40 20 30 40 50 60 0 80 90 
Dry Coal per Hour per sq. ft of H.S. 


FIG. 8§ PERFORMANCE RESULTS WITH TYPE E STOKER 
(TWO RETORTS) AND STANDARD MARINE WATER- 
TUBE BOILER OF THE EMERGENCY 
FLEET CORPORATION 


The furnace was not suited to the stoker in that it was too 
wide and too low. Yet encouraging results were had. 


from standard practice. Admiralty coal—that is, New 
River or Pocahontas, low in ash—is exclusively used. 
There is an open deck above the boilers, thus providing 
adequate combustion volume in the boiler furnaces. 

These boilers are very much lighter for a given steam- 
ing capacity than the Scotch. The Heine boiler of 
3100 sq.ft. heating surface, 225-lb. pressure, hand-fired, 
without grates but inclusive of water, weighs 60 tons. 
The Scotch of 3032 sq.ft., 220 lb. pressure, weighs dry 
68.48 tons and requires 29.62 tons of water, making a 
total of 98 tons, as against 60 tons for the water-tube. 
The 8,000- to 10,000-ton ships of 11 knots speed need 
three such boilers. The saving in weight alone per ship 
is, therefore, appreciable. 

At Erie, Penn., the Emergency Fleet Corporation 
tried out the Type E stoker under the Fleet Standard 
marine water-tube boiler. The furnace was not suited 
to the stoker, and no effort was made to make it so, 
yet encouraging results were had, as may be seen from 
the performance curves, Fig. 8. 

The single-retort stoker has for some time been ap- 
plied to Scotch boilers aboard ship. Some installa- 
tions, where the right kind of care has been given to 
the selection of coal, operation and maintenance, have 
been successful. It is obvious with present knowledge 
of combustion volume or other means of bringing about 
intimate mixture of gas and air, that the Scotch boiler 
lacks the necessary space above the fuel bed to get thor- 
cugh combustion. The higher the combustion rate the 
more marked becomes this disadvantage. The draw- 
ings in Figs. 5, 6 and 7 show the single-retort underfeed 
stoker as applied to ships by the Underfeed Stoker Co., 
Ltd., London. This company developed the original 
Type E stoker, well known in this country. 

The stoker is a necessary development to meet the 
labor conditions, which continue to grow worse with 
time. These 8,000- and 10,000-ton ships, hand-fired, re- 
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quire 9 firemen, 6 coal passers and 3 water tenders. 
With stokers 3 firemen, 3 coal passers and 3 water tend- 
ers—half as many men—will easily handle the boilers. 
For the present the stoker will not be applied to 
ships of the Emergency Fleet Corporation, owing to 
the low price of fuel oil to the corporation. During the 
war the Government had to pay 7c. to 9c. per gal. for 
fuel oil. At this figure coal could out-compete it. But 
the current price of oil to the corporation is 2%c, and 
coal cannot compete, so oil is used. However, opin- 
ion is that oil will not for long be had at this figure, and 
that we must, in a few years, use coal, stoker-fired. 
The navies of the world will use oil regardless of 
price. So, too, will fast passenger ships. It is believed 
by many that there is not enough oil to warrant its wide 
use in the merchant marine for many years, although 
within recent weeks rich oil finds are reported from 
Colombia. Just now American coal is selling in Italy 
for $36 a ton. The freight rate is $22. So it is not bad 
business now to use oil-burning ships in the coal trade to 
Europe. Yes, the mechanical stoker for ships is here, 
and when oil again becomes high-priced or its supply 
alarmingly diminished, it will come into its own. 














Removing Heads from Small Condensers 


By M. A. SALLER 


We had in service at one plant several small surface 
condensers that had to be cleaned out frequently, owing 
to the dirty circulating water used. When we came to 
take off the condenser heads, we frequently found that 
the packing had cemented the two surfaces together so 
that it was necessary to drive in a cold chisel to pry 





USING BOLTS FOR REMOVING CONDENSER HEAD 


the two sections apart. This operation usually meant 
that a new gasket had to be cut. 

In order to avoid this expense and inconvenience, we 
worked out the following plan: On opposite sides of 
the condenser-head plate we drilled holes, which were 
threaded for 34-in. bolts. Into these holes we then 
screwed round-ended 34-in. bolts, as shown in the 
sketch. Then when the head was to be drawn off we 
merely pulled up on the bolts, which pressed against 
the flange of the condenser and pushed the head plate 
away from the condenser body without difficulty. 
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Starting and Plain Synchronous Motor. 
to Induction Motor. 
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Synchronous Motors for Driving Centrifugal Pumps 


Vital Points of Synchronous-Motor Construction and Operation. Difference Between Self- 


Where It Should Be Used in Preference 
Direct-Current Ammeter Method of 
Determining When Motor Reaches Synchronism 


By SOREN H. MORTENSEN* 


HE development 
through which the 
self-starting syn- 
chronous motor has passed 
during. recent years has 
made this type of ma- 
chine suitable for constant- 
speed industrial drives, 
where frequent starts and 
stops are not required and 
where the starting torque 
does not exceed a certain 
percentage of the full-load 
motor torque. 

To this class of drive be- 
longs the centrifugal pump 
whose “shutoff horse- 
power,” as explained in a preceding article,’ can be re- 
duced to the value of from 30 to 50 per cent. of the 
rated horsepower by starting it with a closed valve in 
the pump discharge. ~ 

If the characteristics of the centrifugal pumps are 
such that, during the starting period, they require 70 to 
80 per cent. of full-load torque, it will be necessary to 
make the synchronous motor larger than would be the 
case if its capacity was limited through heating alone. 
For such cases overexcited synchronous motors for 
power-factor correction are particularly suitable. 

The operation of the self-starting synchronous motor 
resolves itself into three periods: First, the starting; 
second, the pulling into step or synchronism; and third, 
the operation as a synchronous motor. In the following 
each of these periods will be treated separately. 

The feature in which the self-starting synchronous 
motor differs from the synchronous motor that has to 
be brought up to speed by an external source of power 
and synchronized before it can carry a mechanical load, 
consists of an auxiliary winding embedded in its field 
poles. Such windings are shown in Figs. 1 and 2. Con- 
ductors or bars are located in the pole faces and inter- 
connected by means of rings or links, thus forming a 
short-circuited winding similar to the squirrel-cage on 
an induction motor. The revolving field, created by the 
current in the stator of a polyphase motor, induces cur- 
rents in the squirrel-cage winding in the rotor poles as 
well as in the pole iron itself and the field coils if the 
latter are short-circuited during the starting period, and 
the inter-action between the resulting fields produces the 
starting torque of the motor. 

During the first part of the starting period the action 
cf the self-starting synchronous motor is similar to 
that of a squirrel-cage induction motor. It is started 
in a similar manner by applying a reduced voltage to its 
armature terminals, which is sufficient to start it from 
rest and accelerate the motor to synchronous speed or 
within a certain percentage of synchronous speed, de- 
pending upon its load. If the load is light, the motor 
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may lock into step on the application of the starting 
voltage, and after it has been excited full load may be 
applied. Such cases, however, are exceptional. For 
loads in which the torque increases with the speed of 
the motor, as is the case with centrifugal pumps, the 
motor will not reach synchronism, but will rotate at a 
lower speed. The difference between this running speed 
and synchronous speed is called the “motor’s slip.” 
After this point of the starting process is reached, the 
similarity between the operation of the synchronous 
motor and the squirrel-cage induction motor ceases, and 
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FIG. 1. SECTION OF SYNCHRONOUS-MOTOR ROTOR 


the next operation—that of pulling the motor into step 
—is distinctly characteristic for the synchronous motor. 

To pull the motor into step means to accelerate it 
from its running speed to the synchronous speed of the 
supply circuit. This may be compared to the shifting 
into mesh of a driving gear rotating at a constant 01 
synchronous speed with a loaded gear rotating at the 
motor speed. This can be accomplished only within 
certain limits of speed differences. The greater this 
difference is, the greater will be the shock on the gears 
when they mesh, and the loaded gear suddenly is ac- 
celerated to synchronous speed. If the speed difference 
(slip) exceeds certain values, the gears cannot be 
brought into mesh, or the motor does not pull into step. 
In that case, the motor torque must be increased until 
it is sufficient to accelerate it to the point where it can 
lock into step. Within certain limits this can be accom- 
plished by applying direct-current excitation to the 
motor’s fields. However, if the motor does not lock 
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into step after excitation is applied, it will be necessary 
to increase the applied alternating-current voltage until 
synchronism is obtained. 

In this connection it might be of interest to point out 
the relation existing between the starting and pull-in 
torques and the resistance of the squirrel-cage winding 
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FIG. 3. WIRING DIAGRAM FOR SYNCHRONOUS MOTOR 
WITH SEPARATE EXCITER 


ing gives a high starting torque, but also a large “slip.” 
When-motors are driving loads, such as centrifugal 
pumps requiring low starting torque and high pull-in 
torque, they are designed with low-resistance squirre!- 
cage windings. The resistance of a squirrel-cage wind- 
ing on a synchronous motor is, of course, without influ- 
cnce on the efficiency of the motor after it is in syn- 
chronism. For that reason this type of motor can be 
designed to meet efficiently more severe starting duty 
than a squirrel-cage induction motor, whose full-load 
efficiency decreases with the increase in resistance of 
its squirrel-cage winding. 

During the starting period the motor’s fields can either 
be left open or short-circuited upon themselves or 
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through an external resistance.” If the field circuit is 
left open, the motor will develop a higher starting 
torque than with the fields short-circuited, but this ar- 
1angement has the disadvantage that high potentials 
are induced in the field coils, due to the transformer 
action between the stator and rotor windings. This, in 
field coils with a large number of turns, may lead t» 
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FIG. 4. STARTING INSTRUCTIONS FOR MOTOR WITH 
FIELD SHORT-CIRCUITED THROUGH RHEOSTAT 


potentials of sufficient magnitude to puncture either 
the field or the collector-ring insulation. For that rea- 
son the field coils are generally short-circuited through 
an external resistance, which may be the field rheostat 
and the field-discharge resistance or the field rheostats 
and the exciter armature, etc. 

Fig. 3 is the connection diagram for a synchronous 
motor with a separate exciter. The motor is started on 
reduced voltage obtained from taps on an auto-trans- 
former. In Fig. 4 is given the field connections and 


starting instructions for a motor with the field short- 
circuited through its field rheostat and field-discharge 
resistance. 

It is important that the throwing from starting to 
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running voltage be accomplished in a short space of 
time (in three to five cycles), as during this period the 
motor is disconnected from the line and is consequently 
losing speed. If sufficient time elapses to permit it to 
slip a pole, line disturbance will result that may be 
sufficient to cause the tripping of overload relays and 
necessitate a repetition of the whole starting process. 
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FIG. 6. RECORD OF CURRENT IN FIELD CIRCUIT DURING 


STARTING AND PULL-IN PERIOD 


During the synchronizing period it is of importance 
to know when the motor approaches and attains syn- 
chronous speed. This will be indicated by the needle 
of an ammeter of the permanent-magnet type connected 
in the field circuit. While the motor speed is consid- 
erably below synchronism, the needle, unable to follow 
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maximum currents during the starting and pull-in pe- 
riods are approximately the same. 

Fig. 7 is a graphic-ammeter record of the starting 
and pull-in- currents taken by the synchronous motor 
driving the centrifugal pumps in Fig. 5. These pumps 
require approximately 50 per cent. of the full-load 
torque, when running at synchronous speed with the 
discharge valves closed. 

Referring to Fig. 7, the motor is started at A but 
does not lock into step after its fields are excited at B 
Full voltage is applied at C, and at D the motor locks 
into step. After the discharge valve on the pump i: 
opened and the motor excitation is adjusted to its prope: 
value, the motor current drops to normal. For this 
particular set the starting current reaches for a short 
time the value of 1.8 times the rated current, and during 
the pull-in period peaks as high as 1.78 times rated 
current are recorded. These values would probably 
have been still higher if the recording instrument had 
been an oscillograph instead of a recording ammeter. 

From these records it is apparent that the power 
system behind the self-starting synchronous motor must 
have sufficient capacity to maintain operating voltage, 
when the motor during starting draws a large, low- 
power-factor current. The power factor of the start 
ing current with this type of machine will vary between 
35 and 50 per cent. 

After the synchronous motor is excited and in syn- 
chronism, its characteristics are well understood—it is 
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FIG. 7. 


the rapid current pulsation in the field, will only vibrate, 
but as the slip decreases, the rapidity of the pulsation 
also decreases and the needle will swing slower and 
slower but with increasing deflections until a maximum 
is reached when the motor locks into step. After that 
the needle will become stationary and indicate the ex- 
citation current taken by the motor. This may be seen 
from the curve in Fig. 5, which was obtained with a 
recording direct-current ammeter connected in the field 
circuits of a synchronous motor during the starting 
period. 

The maximum value of the current taken by a syn- 
chronous motor in starting depends upon the starting 
voltage. For motors driving centrifugal pumps the 
starting voltage might be kept low, as the starting torque 
required is small. The starting voltage must be suffi- 
cient to bring the unit into synchronism, or reasonably 
near synchronism, as otherwise the current taken when 
the motor locks into step by the application of full 
voltage will be excessive. For that reason the starting 
voltage is frequently chosen of such a value that the 
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a constant-speed motor rotating at synchronous speed 
independent of the supply voltage within the limits of its 
pull-out torque. 

As most synchronous motors, with the proper excita- 
tion, will carry from 200 to 300 per cent. overload, they 
will maintain the rated speed and output of the centrifu- 
gal pump even after the voltage of the supply circuit 
drops to values that would cause considerable speed re- 
duction if the pump were induction-motor driven. 

In general, it can be said that the synchronous motor 
has a beneficial effect on the supply system. It generates 
a definite counter-electromotive force and tends to main- 
tain constant voltage on the system during voltage fluc- 
tuations, and within its capacity it can likewise be ad- 
justed to compensate lagging current and thereby im- 
prove the power factor of the system. This is done by 
adjusting the field excitation so as to make the motor 
draw either a lagging, in phase, or a leading armature 
current. By underexciting the fields, the balance of 
the motor excitation required is supplied by a lagging 
or magnetizing component of the armature current. 
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With the strengthening of the field of excitation, this 
magnetizing component decreases until it disappears 
when the motor current is in phase with the motor 
voltage, or its power factor is 100 per cent. If the field 
excitation is further increased, its excess ampere turns 
are compensated by a demagnetizing or leading com- 
ponent of the armature current. In short the motor- 
armature current is a minimum for 100 per cent. power 
factor and increases when the motor is either under- 
excited or overexcited. The field excitation ‘is a mini- 
mum when the motor is underexcited. It has to be in- 
creased to obtain 100 per cent. power-factor operation 
and requires a further increase if the motor is to draw 
< leading current. The leading corrective effect of syn- 
chronous motors is thus limited not alone by the kilo- 
volt-ampere capacity of the armature winding, but 
also by the heating and voltage margins of the field 
coils. Specifications for motors that are to be used for 
part mechanical loads and part overexcitation, should 
for that reason both specify the horsepower rating of 
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that do not require phase-wound induction motors. 
In comparing the first cost of the synchronous motor 
with that of an induction motor of the same speed 
and horsepower, it will be found that with the slow- 
speed machines the synchronous motor is cheaper, but 
for medium- and high-speed machines the margin is in 


favor of the induction motor. This, combined with 
the simplicity of excitation, starting and the high eff- 
ciency obtainable on small high-speed induction motors 
of 125 hp. or less, gives this motor the advantage over 
the self-starting synchronous motor, but where larger 
sizes of motors are involved the efficiency of the syn- 
chronous motor is generally sufficiently better than that 
of the corresponding induction motor to warrant its 
installation even at the higher first cost. 


Losses Due to Removing Hot Air 
from Factories 


By Joun L. ALDEN 
There are few manufacturing industries today which 
do not employ dust-collecting systems in some part of 
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CHART TO DETERMINE COAL REQUIRED PER SEASON TO HEAT 1000 CU. FT. OF AIR PER MINUTE 


the motor as well as the power factor at which this 
horsepower is developed. 

Mechanically, the synchronous motor is of sturdy 
construction; it has a long air gap, thereby eliminating 
the danger of the rotor pulling over, if it is eccentric in 
the stator due either to wear of the bearings or to de- 
fective machine work. 

Excitation of the synchronous motor may be obtained 
either from some outside source or from an exciter 
driven by the motor itself. This can be done either by 
mounting the exciter armature on the end of the motor 
shaft in the manner shown in Figs. 2 and 5 or by driv- 
ing it from the motor shaft by means of a belt or chain 
drive. In conclusion it can be said that the self-starting 
synchronous motor is suitable for constant-speed drives 


the manufacturing process. The literature of exhaust 
fans and blowers, together with their accompanying 
systems, is altogether inadequate. 

One of the economic features which has been prac- 
tically neglected is that of the heat loss for which such 
systems are responsible. This is the loss that takes 
place when warm air is driven out by the fans and is 
replaced by cold air from outside, which must be heated 
to room temperature. It is seldom that any attention 
is paid to.the waste of this heated air except when it 
becomes so great as to make it difficult or impossible to 
heat the building. Situations of this sort are not un- 
common. One of the most striking examples that has 
come under the writer’s observation is that of the polish- 
ing room of a large arms factory ; 180,000 cu.ft. of warm 





94 


air per minute was thrown out of the building—enough 
to provide ample ventilation for 6000 men. The enor- 
mous volume completely upset the heating arrangements, 
not only of this department, but of all the rooms con- 
nected with it by doors and elevator wells. An extreme 
case of this kind takes care of itself. When it becomes 
impossible to heat a building the management will cer- 
tainly inquire into the cause, and it is unnecessary in this 
article to point out the need for action. However, the 
loss of heat is not always so apparent, especially when 
the heating system is adequate to replace the heat ab- 
stracted from the building. If it is recognized that such 
wastes are present, and if their magnitude can be esti- 
mated, simple changes may often be made which will 
show a substantial profit, both in the first cost of the 
system and in the operation. 

The accompanying chart has been prepared to show 
the effect on the coal pile of the loss of 1000 cu.ft. of 
warm air per minute. On the chart the “Temperature 
Rise” is the difference between the temperature of the 


TABLE I. AVERAGE TEMPERATURE FROM OCT. 1 TO MAY 1. 
Av. Temp., Av. Temp 
State Deg. F. State Deg. F 
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inside and the outside air, in degrees Fahrenheit, and 
the “Coal Burned” is in short tons per heating season of 
seven months of 24 eight-hour days. The “Boiler Eff- 
ciency” is given in percentage and includes the efficiency 
of the entire transmission system, and the “Heating 
Value of Coal” is in B.t.u. per pound “as fired.” The 
“Vertical Support” is simply a reference line for use in 
working the chart. To use the chart, it is necessary to 
know the difference in temperature between the outgoing 
air and that replacing it, the efficiency of the boiler, trans- 
mission system, etc., and the heating value of the coal 
as fired. With a straight-edge connect the temperature 
difference with the boiler efficiency. From the intersec- 
tion of this line and the vertical support, draw a line to 


TABLE II. DIRECT RADIATION REQUIRED PER THOUSAND 
CUBIC FEET OF AIR PER MINUTE. 


Radiation, Sq. Ft. 


Temp. Diff. Deg. F. Cast Iron Pipe Coils 
20 86 72 
25 108 90 
30 130 108 
35 151 126 
4() 173 144 
45 195 162 
50 216 180 
5 238 198 
60 260 216 


the heating value of the coal. The intersection of this 
line with that marked “Coal Burned” gives the tons of 
coal burned per heating season to heat 1000 cu.ft. of 
air per minute. Since the heat loss takes place only 
during cold weather, the heating season is taken as 
seven months of 24 eight-hour days each. This repre- 
sents very fairly the conditions in most manufacturing 
plants in the northern part of the United States. A close 
estimate of the cost of wasted heat may be had by mul- 
tiplying the chart figure of “Coal Burned” by the num- 
ber of thousands of cubic feet of air per minute and 
this result by the current price of coal. To aid in deter- 
mining the temperature difference, the average outdoor 
temperature from Oct. 1 to May 1 for the colder manu- 
facturing areas is given in Table I. These data are 
hased on Weather Bureau reports. 

When a considerable quantity of heat is exhausted 
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trom a heated room, additional radiation must be pro- 
vided. Table II shows the amount of direct radiation 
necessary to supply the heat carried off by 1000 cu.it. 
of air per minute at various temperature differences. 
This table is based on a steam pressure of 2 lb. per sq.in. 
gage and a room temperature of 70 deg. F. For pipe 
coils the hourly heat transmission per square foot is 
300 B.t.u. and for cast-iron radiation 250 B.t.u. The 
first cost per square foot of radiation is about 25c. for 
cast iron and 30c. for pipe coils. The labor and inci- 
dental expenses of erecting and connecting are from 
40c. to 75c. per square foot for the average factory job. 
A fair average for radiation erected and in place is 
from 75c. to $1 per square foot. It is plain, then, that 
the necessary extra radiation adds materially to the cost 
of the blower system and should be included when mak- 
ing estimates. As an example of such extra first cost 
and waste, a 13,000 cu.ft. per min. system in New Jer- 
sey wastes annually about $125 worth of coal and re- 
quires $1200 extra investment in pipe coils. 


Gasoline Substitute Makes Good Showing 


Following apparently satisfactory test-block studies 
of a synthetic airplane engine fuel known commercially 
as “Alcogas” and composed of 38 parts alcohol, 19 parts 
Lenzol, 4 parts toluol, 30 parts gasoline and 7% parts 
ether, the Post Office Department arranged for a test 
of the fuel under service conditions in the air mail. 
Mail plane No. 35, a Curtiss Model R4 machine equipped 
with a high-compression Liberty 12 motor, was assigned 
tor the work, the check plane, flying the opposite trips 
during the same period with high-test aviation gaso- 
line, being mail plane No. 34, also a Curtiss Model R4 
plane, equipped with a low-compression Liberty 12 
motor. 

Thirty-one trips were made between New York and 
Washington—218-mile nonstop flights, on the regular 
Air Mail schedule between Aug. 4 and Sept. 19, 1919. 

The tests indicated a saving of 3.3 gal. of fuel an 
hour in favor of the alcohol fuel. Noting the revolu- 
tions per minute, however, the saving is even greater, 
as alcohol fuel shows 1,514.3 r.p.m. as against 1,507.8 
with gasoline. This means not only that there is a 
saving of 3.3 gal. of fuel per hour, but that 6.5 r.p.m. 
are gained by the use of the alcohol fuel. 

Alcohol fuel also shows a saving in lubricating oil. 
The average for this fuel was 4.4 quarts per hour as 
against 4.98 quarts per hour for gasoline, a net saving 
of 0.58 quart per hour. This saving is thought to be 
due to greater thermal efficiency displayed by alcohol 
fuel as against gasoline, due to the fact that high-com- 
pression motors usually run considerably warmer than 
do low-compression motors. 

The following is the report of the field manager on 


the condition of the water in plane 35 after the Alcogas 
tests: 


Carbon deposit was found to be from one-thirty-second to 
one-sixteenth inch thick, soft and flaky. Carbon was thickest 
on outside of piston crown, showing it to be caused from oil 
rather than incomplete combustion of fuel. Valves were all 
in good shape. Valve seats showed no signs of pitting or 
warping. No. 6 connecting-rod babbitt bearing cracked in both 
cap and rod. Two piston rings were broken and six stuck in 
grooves. Motor in very good shape considering number of 


hours run. 

The high-compression motor used in plane No 35 
during all its flights on alcohol fuel was torn down after 
epproximately 125 hours and was found to be in excel- 
lent condition. The carbon deposited was less than that 


found in a motor using gasoline over a similar period of 
time. 
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A wisit to the rolling mills discloses additional 
facts regarding the bessemer and openhearth 
furnaces. Their operation is briefly explained 
and also that of the blast furnace and heating 
ovens. 


HEN I arrived at Youngstown, it was well 
along in the afternoon and too late to make 
arrangements to visit any of the mills that day, 


but the next morning I readily obtained permission to 
go through the works of the Youngstown Sheet and 
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Tube Co. and the Republic Iron and Steel Co.’s plant. 


With the information that I had gained from my 
friend on the train, I determined to begin at the blast 
furnaces and follow the process as best I could. Fig. 1 
shows a semisectional view of a blast furnace and the 
heating stoves which are used for heating the air blasts. 
The inclined skip hoist is shown at the left and the 
heating stoves at the right. If a furnace has a capacity 
of, say, 300 tons of iron per day, it will require several 
stoves, each about 20 ft. in diameter and around 100 ft. 
high. The temperature of the blast is usually kept 
around 1000 deg. F., otherwise there is danger of the 
contents of large furnaces hanging up and “then slip- 
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ping, owing to 
the intense heat 
at too great a 
distance above 
the tuyere zone. 
The temperature 
is kept down by 
admitting a 
proper propor- 
tion of cold air 
with the blast. 
With each fur- 
nace there are 
generally four 
or five hot-blast 
stoves, which 
contain two or 
more firebrick 
chambers, one of 
which is open 
and the others 
are filled with a 
number of small 
flues. Gas and 
air are admitted 
through the bot- 
tom of the open 





and the remain- 
der is used in 
steam - boiler 
furnaces and in 
gas engines. 
Gas from the 
blast furnace 
escapes at the 
top into a 
“downcomer” 
where consider- 
able of the dirt 
carried with it is 
deposited in a 
dust catcher at 
the bottom of 
the pipe. The 
gas then passes 
into the gas- 
cleaning appar- 
atus, Fig. 2, 
where it is 
cleaned and 
scrubbed and is 
then ready for 
use in the fur- 
nace stoves, boil- 





chamber, in 
which they burn, 
and afterward 
pass from the top of the chamber and, dividing, go 
downward through the flues in the other chambers 
which surround the center one and escape at the bottom 
of the chimney as waste-heat gases. In passing through 
the stove the burning gases give out the greater part of 
their heat to the brickwork, and after the brickwork has 
become heated, air from the blowing engine enters the 
bottom of the stove and passes through them in a reverse 
direction to that taken by the heating gases. The rea- 
son four or five stoves are required for one blast fur- 
nace is because one stove is heating the blast air while 
the others are being heated by the gas and air simul- 
taneously to get the brickwork hot for their turn at 
heating the blast. By changing the blast from one stove 
to another at intervals of about an hour, a satisfactory 
blast temperature is maintained. 

All waste gas used in heating the brickwork in the 
stoves is obtained from the blast furnaces. The gas 
has a temperature around 450 deg. F. and a heating 
value around 95 B.t.u. per cu.ft. About one-third of 
the gas coming from the furnace is used in the stoves, 














FIG. 3. SLAG FLOWING FROM A BLAST FURNACE 





FIG. 2. BLAST FURNACE STOVES AND GAS CLEANING APPARATUS 





er furnaces, or 
in gas engines. 
Generally, 
enough gas is available to operate the blowing engines 
and the apparatus operating with the furnace. 

To one not familiar with the unloading of a blast 
furnace, the operation is interesting and especially so 
at night. The slag is tapped from the furnace first. 
As it has a lower specific gravity than iron, it floats on 
the liquid metal. When ready it is drawn into huge 
iron car ladles which run on a standard-gage track, and 
is then drawn away by a locomotive and dumped on 
the slag pile. Fig. 3 is a view of slag being tapped from 
a blast furnace. 

After the last of the cinder has been removed from 
the iron, the furnace is tapped and its contents of 100, 
150 or more tons of liquid pig iron made to flow into 
brick-lined ladles, which also run on a track. It is then 
drawn away to the bessemer blower or cast into pig iron. 
Fig. 4 shows the end of a cast at a blast furnace. 

In the bessemer process about two ordinary-sized fur- 
naces are required to supply metal for one converter. 
As the metal from any one furnace is a little different 
from that of another, the melts are poured into what is 








FIG. 4. END OF A CAST AT A BLAST FURNACE 
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known as a mixer, which is capable of handling up to 
500 tons. The mixed metal is then charged into the 
converter. Fig. 6 is a good illustration of a mixer, 
which is of 250 tons capacity. Pig iron from the blast 
furnace is being poured into it from a ladle suspended 
by a crane. One would suppose that the metal would 
become cooled, but owing to the capacity of the mixer, 
in a case of delay at the furnace or at the converter the 
cooling is but slight. 

From the mixer the metal is poured into the con- 





FIG. 5. 


verter, which consists of a steel riveted shell and is 
hung on two trunnions upon which it rotates. One 
trunnion is hollow, and the air from the blowing engine 
enters through it to the windbox at the bottom of the 
converter. The other trunnion engages with a rack that 
is operated by a hydraulic piston by which means the 
converter can be made to rotate through an angle of 
270 deg. or more. The vessel is lined, and the bottom 
lining contains about 270 half-inch holes through which 
the air blast from the windbox passes to the inside. 

With the converter on its side the metal does not 
cover any of these holes, but when it is turned in a 
vertical position and the air blast is turned on, air is 
forced through the metal in a spray of very fine bubbles 
until the impurities are oxidized, after which the metal 
is run into a ladle from which it is poured into ingot 
molds. 

These molds are about 7 ft. high and 2% in. thick, 
about 16 in. square at the top and 19 in. square at the 
bottom. A mold will last about 100 heats, after which 
it becomes cracked on the inside, which makes it diffi- 
cult to lift it from the metal after it has sufficiently 
cooled to solidify. The train of filled ingot molds is 
run to the stripping house, where the molds are re- 
moved, leaving the ingots standing on the car ready to 
run to the rolling mill. 

Leaving the process at the point where the ingot left 
for the rolling mill, I next visited the openhearth fur- 
naces. Fig. 5 shows a cross-section and Fig. 7 is a 
general view of such a plant. As my friend on the 
train told me, there are two types of openhearth fur- 
naces, the stationary and the tilting, but I did not see 
any of the tilting type. 

The melter’s job is to keep the material in a very 
liquid state and at the same time to have an excess of 
air so that the atmosphere of the furnace will be 
slightly oxidizing to burn the impurities of the metal. 
The bath of, say, a 50-ton furnace has a length of 
about 30 to 35 ft. and a width of 12 to 15 ft. Eighty- 
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and 100-ton furnaces are common. The metal from 
the openhearth furnace is run into ladles and then 
poured into ingot molds, and when sufficiently cooled 
is carried to the rolling mill. Bessemer ingots generally 
weigh two tons or more, and openhearth ingots weigh 
from three to ten tons. 

I was told that various designs of openhearth fur- 
naces were used at different mills. They are arranged 
in a single row with the level of the hearth several feet 
above the ground level of the plant. Gas producers 
are placed outside of the furnace 
building in a line parallel with it. By 
this arrangement the distance the 
gases have to pass between the pro- 
ducers and the regenerators is re- 
duced to a minimum, the regenera- 
tors being placed below the working 
platform of the furnaces. 

The four regenerator chambers 
are filled with brick checkerwork 
around which the gases and air pass. 
Before a furnace is started, these 
bricks are heated with a wood fire 
and then the gases from the pro- 
ducers are admitted. They enter the 
furnace through an inner chamber on 
one side, and air enters through the 
second chamber on the same side. 
They meet and, uniting, pass through 
the furnace and thence to the chim- 
ney through the two regenerative 
chambers on the opposite end. 
Thus, the brickwork of the outgoing chamber is 
heated by the waste heat from the furnace. About 
every twenty minutes the current of air, gas and waste- 
heat gases changes, and in this way the four chambers 
are kept hot. The direction of gas and air flow is con- 
trolled by means of suitable valves. With each re- 
versal of gas flow the temperature of the furnace be- 
comes higher. The generator furnace temperature is 
maintained at around 1800 deg. F. The temperature 
that can be cbtained in the openhearth furnace by fre- 
quent reversals of gas and air is extremely high, but 
will average around 3000 deg. 

I was fortunate in regard to seeing the drawing of 





FIG. 6. A 250-TON HOT METAL MIXER 
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an openhearth furnace melt, but aside from being a 
different process from the bessemer, the method of 
handling the ladles and pouring into ingot molds seems 
to be similar. 

While at the steel mill I did not see any electrical 
furnaces, but in talking with one man I learned tat 
electric energy is used to bring the ore and red: :ag 
agents to the temperature at which reduction tuke~ place 
and then melts the metal together with the t!ux. He 
was of the opinion that the success of such a furnace 
depended upon the price of electricity as compared with 
that of fuel, and that the application of the electric 
process was limited to districts where cheap electric 
energy could be obtained. 

An electric reduction furnace is designed similar to 
the blast furnace. The stocking charge and hoisting 
apparatus are practically the same, but the height of a 
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Comparative Value of Coal and 
Oil as Fuel 


In the best oil there are, roughly, 1.3 as many B.t.u. 
as in an equal weight of the best coal. A gallon of oil 
weighs about 7.7 lb., so there are about 7.7 K 1.3 = 10 
(approximately) times as many B.t.u. in a gallon of 
oil as in a pound of coal. 

From the point of view of heating value, then, one 
can afford to pay ten times as much for a gallon of oil 


10 aa 
as for a pound of coal; or 5000 = 200 times as much 
‘ : : 100 1 
for a gallon of oil as for a ton of coal; or 0 = > 


as many cents per gallon as dollars per ton of coal; 
the best coal that can be procured being intended. 
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FIG. 7. 





furnace is less, being about 30 ft. At a point corre- 
sponding to the tuyere zone in a blast furnace the shaft 
proper of the electric furnace ends, and in place of the 
narrow blast-furnace hearth the electric furnace is pro- 
vided with a shallow hearth or crucible which forms a 
melting chamber. 

Heat is generated by the resistance to the passage of 
current between the electrodes that project through the 
roof of the crucible and are embedded in the charge. 
In the electric furnace the volume of gas generated is 
about one-eighth of the blast furnace handling the same 
tonnage and using fuel, but its calorific value is about 
three times as high. 

After leaving the furnaces, attention was devoted to 
the various types of boiler installations, which will be 
dealt with in the next installment. 





In announcing that it would sell its sulphuric acid 
plant at Mount Union, Penn., the War Department 
states that Mount Union has the cheapest electric power 
in the State of Pennsylvania. The town of Mount 
Union draws its coal supply from a mine that is within 
the town limits. 









OPEN HEARTH FURNACES AT AN 18 IN. HAND MILL, MAIN PLANT, YOUNGSTOWN SHEET AND TUBE CO. 
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For the computation of the more specific case this 
reduces to 


Cents per gal. 5 X sp.gr. oil X B.t.u. per lb. oil 
Dollars per ton 12 < B.t.u. per lb. coal 


which, with the values assumed—that is, specific grav- 
ity 0.93; B.t.u. per Ib. oil, 20,000; B.t.u. per lb. coal, 


"9 








5 X 0.93 & 20,000 
12 < 15,000 





= 0.5 cent 





William T. Donnelly, of New York City, is accredited 
with having developed a system of electric propulsion to 
do away with tugboats and make each barge or lighter 
capable of being propelled by power taken from a float- 
ing power plant. The system, as developed, consists of 
a boat on which an electric power plant is built, then 
power is supplied from this plant through cables to the 
boats that are to be towed. The latter are propelled by 
their own motors supplied with power from the floating 
power plant. 
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a4 Pp there are a few points | didn’t quite get 


in the last talk on governors,” said Jimmy, 
opening the conversation. 

“T mighta thought as much! What’s the tale 0’ woe 
now ?” asked Pop. 

“You better deliver your speech while you're feeling 
like it and let me break in where I want to,” was Jimmy’s 
reply, and he put his feet up on a chair and made him- 
self comfortable. ‘You may answer all my questions as 
you go along, Popsie, but first have a cigar.” 

Pop took the cigar gingerly, smelled it and then bit 
into it before he had the courage to light up. 

“Wall, son, I has told you that they is sich a thing 
as a hydro-electric plant a-gittin’ outa whack. I has 
told yer about all the troubles that a water plant is heir 
to, an’ when yer grows up into a chief’s job see that 
they don’t sell your plant out fer a song! Seein’ as 
how I got that much off my chest, we'll now proceed 
with the real work. Glue your lamps to Fig. 1.” 

Jimmy did as directed, while Pop threw away Jimmy’s 
gift cigar and lit up one of his own. 

“T shows yer in Fig. 1 a modified steam-turbine gov- 
ernor. Now them flyball weights I shows is about the 
real thing if they is made drop-forged. The great 
trouble with castings, be they cast iron or cast steel, is 
that they is liable to have a sight o’ blowholes in ’em 
that maybe could be prevented if yer cast them with 
both sides down; but apart from that bein’ a impossi- 
bility, we is confronted with the facts. Sich a set 0’ 
flyballs, one heavy an’ one light, is about as healthy to a 
good runnin’ governor as a unbalanced flywheel would 
be to a engin’. When the weights is hung as Fig. 1 
shows them, you have as near a frictionless flyball head 
as you can git. The principal source of friction is in 
the joints. On a line contact like a knife-edge, yer 
comes pretty near ideal conditions. 

“Some Swiss builders, our lecturer told me, went so 
far as to use knife-edge bearing struts ’tween the spring 
collar an’ the weights. If the lower edge of the collar 
is smooth-turned, an’ the rollers I shows is hardened 
steel and runs in vaseline, they’ll be little friction there. 
Other builders makes the weights with a spring to each 
weight and a groove cast on the weight to seat the 

spring. My objiction to that is that the seat is not al- 
ways at right angles to the center line of the spring on 
account of the oscillations of the weight, an’ as them 
springs is purty heavy wire, it takes quite a bit o’ force 
to bend the spring outa line. With the old-fashioned 
links—I means the ones which connects the weights to 
the crossbar collar—yer can’t do very much else. One 
company, I’m told, uses small ball bearings on these 
joints, but to me, son, it looks like carryin’ a chip on yer 
shoulder.” 

“Like the feller that can tell a joke when it’s labeled, 
Popsie, I can tell that Fig. 2 is an oil brake. What’s that 































bunk about ‘constant bypass area?’”’ demanded Jimmy. 

“S’posin’ yer first tell me what the objict of a oil brake 
is,” said Pop. 

“You told me, or rather my impression is that it is to 
brake the tendency of the governor to act at every little 
speed change, in that way preventing constant speed 
oscillations. That’s the same as making the governor 
more stable.” 

“Yep, that’s it. I don’t see why yer asked me then, 
yer almost got the idee right there. Well it’s this— 
a small speed change means a small governor move- 
ment. Now if the flyballs move only a small distance 
hardly any braking effect will be got ’cause sich a small 
amount of oil is displaced. So it follows from that, 
that yer must screw that adjustin’ screw way down be- 
fore you'll git any brakin’ effect at small speed changes. 
On the other hand, when the governor makes a big 












ight peed BZ 
HIGH? SOeCe: — 
; P ~ RK 
\Nor779 S0CCD ”" 


\\ Low Sree 
; 


Ro “Harderreay Pr one 
Horalencd § araeried Follers 














{ 
ae Gress Bar N § = : 
POSE BA eX —--<:H/GH POSITION es 

—-~<NORMAL 99 K SYS 





y = TOW ie . SS RV 
ROTATING SHAFT \Y 


FIG. 1. GOVERNOR FLYBALL FIG. 2. OIL BRAKE WITH 
HEAD CONSTANT BYPASS AREA 


move, it'll be dollars to doughnuts that the brakin’ effect 
will be too much. So yer has to fiddle around until yer 
gits a compromise. Do yer git it now?” 
“Almost. Keep on with your explanation.” 
“Now then, let’s see what happens. We wants an oil 
passage—we wants it to be of no area at all for very 
small load changes—we wants it a wee bit for small 
changes, and gradually increasin’ until at big changes 
in load they’s hardly any brakin’ a’tall. In other words, 
the amount of brakin’ should vary nearly inversely as 
the load change.” 
“T’m beginning to see daylight,” said Jimmy. 
“So I shows the oil passage like that in Fig. 3; fer 
very small changes the pilot valve will not be moved 
a’tall, cause the force from the flyballs is not enough 
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to move the brake piston past that small lap I shows. 
O’ course they’ll be some leakage around the piston rod 
an’ on the outside of the piston, but even then I doubts 
whether the force from the flyballs would move the 
brake piston. You sees also that I makes the oil-passage 
groove taperin’ so that more oil can be passed in the 
same time with larger changes in load. When the piston 
has moved a certain amount, the passage is suddenly 
enlarged so that they is hardly any brakin’ or stoppin’ 
the pilot valve from movin’ a’tall.” 

“But what’s them springs for on the piston?” 

“Them springs is there for a good purpose. If you 
icosens them nuts on the spring collars, the governor 
head will not be held back as much as if they is tight- 
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FIG. 3 OIL BRAKE WITH 
VARIABLE BYPASS AREA 


FIG. 4. RUDIMENTAL IDEA 
OF PILOT VALVE 


ened. Them springs plays the same part as the ad- 
justin’ screw on the constant-area oil brake. I can tell 
you another way to git the idee. Supposin’ you has a 
weight on the end of a string an’ you swings it like a 
pendulum; in the air that weight will swing pretty free, 
but if you puts the weight in a trough o’ water an’ then 
tries to swing it, you’ll know what the oil brake does to 
the governor head.” 

“T suppose the kind of oil used would make a differ- 
ence too, wouldn’t it?” asked Jimmy. 

“Sure. If I was to use somethin’ about the consist- 
ency of asphaltum, I doubts if you could move the 
piston a’tall. That’s about the same as screwin’ the 
springs on the oil-brake piston down as far as they will 
go; in this way you makes the governor a hull lot more 
stable. In sich a case it wouldn’t be worth while havin’ 
a sensitive flyball head at all.” 

“What kind of oil is used, then? I should think a 
heavy oil would make the governor act more sluggish, 
too,” Jimmy insisted. 

“The manufacturers don’t all recommend the same 
thing. They finds out the kind o’ oil that works best 
with their spring adjustments, an’ they sticks to that. 
One company insists on a very light grade of sperm 
oil, which tells me that he uses purty heavy springs; 
another uses a dynamo oil, still another uses quite a 
heavy grade of engine oil. Like you says, a heavy oil 
will make the governor work slower, ’cause it’s so hard 
to push around through them ports, etc.” 

With that much finished, Jimmy turned to Fig. 4 with 
curiosity and spent several moments with it until Pop 
relighted his cigar butt and sent great clouds of smoke 
into the room. 

“Well, what do yer make of it?” inquired Pop, bend- 
ing over the table. 
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“Seems simple—nothing to it at all!” said Jimmy. 
“Not much to that one, no. But did you see what I 
called it? I calls it a ‘rudimentary idee,’ like all those 
books on the gentle art of engineering that has the word 
‘easy’ in the title. 

“Now this is what yer might call a balanced pilot 
valve an’ which prob’bly would be good enough fer a 
small governor. The reason that it ain’t jes’ the right 
thing for a big governor is that by the time you got it 
big enough so it could distribute oil enough for a big 
servomotor cylinder, it would be so heavy that it would 
make the hull governor unsensitive. As I said before, 
and from the looks of the critter, you’d think it was 
balanced, but in actual work they’s quite some drop in 
pressure on the side of the piston that’s feedin’ oil to 
the servomotor cylinder, so they is a tendency for the 
pressure to push from the opposite side. 

“The next time we dooly considers a real pilot valve 
among other things an’ then winds up the subjict of 
governors.” 

“But before we quit tonight, tell me something about 
the patent situation on these things we’ve been talking 
over,” said Jimmy. 

“Are you a-thinkin’ of goin’ into the governor busi- 
ness, or is it jes’ curiosity? Well, anyhow, the gov- 
ernor head has two or three badly conflicting patents 
cn it, so mebbe it’s good not to say names. As for the 
constant-area oil brake, everybody can use that, but the 
variable-area oil brake is patented. They’s no patents 
on the pilot valve, so everybody can use it. 

“The lecturer told me that the waterwheel business 
has kept many a lawyer goin’ an’ that a big slice of the 
profits has been spent payin’ up settlements on suits.” 


Stopping Leaks in Hydraulic Gates 
By L. W. Wyss 


Considerable water can be saved by stopping the 
leaks in a dam, and at many installations where all 
the water is used this leakage is equivalent to wasting 
many tons of coal during a year. Stopping the small 
leaks at the sides and bottoms of gates can be accom- 
plished best with cinders. Sometimes special spouts 
must be made to guide the cinders to the leaks when 
obstructions prevent dropping the cinders directly 
above the leaks. Chips from water-logged wood will 
also sink slowly and stop leaks. When using cinders 
in a forebay near where small pipe intakes, such as for 
transformer-cooling water, etc., are located, it is well 
to close the valves temporarily or the pipes may be 
clogged. 





It is frequently said that executives in municipal work 
find their hands tied by civil-service restrictions when 
it comes to the promotion of subordinates—that the sen- 
iority rule often works to the detriment of efficiency in 
such cases. Be that as it may, there appears to be ways 
to circumvent the effects without evading the rule 
itself. At least the city engineer of one of our largest 
municipalities seems to have gone a long way toward 
solving the problem by periodically transferring his en- 
gineers. Confronted by the fact that some of his oldest 
engineers, in point of services, were in the smaller and 
more obsolete pumping stations, he arranged to trans- 
fer them for a time to the most modern stations, so that 
should a vacancy occur in one of the latter the man 
designated by the seniority rule would be thoroughly 
familiar with the duties to be taken up. The plan is one 
that might well be emulated, not only by other munici- 
palities, but by any system having a number of plants. 
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Care and Maintenance of Plunger 


Hydraulic Elevators 


3y A. B. BURGESS 





Every operating engineer having to do with 
plunger-type elevators has certain rules which 
he follows in their inspection and care. A 
few general suggestions which, if followed, 
will keep th® maintenance cost of this type of 
elevator at a minimum, are given here. 





of a plunger-type elevator is drilling of the cyl- 
inder hole and setting the cylinder. Hence it 
is of vital importance to see that this part of the ma- 
chine is given a periodic inspection to prevent it from 
wearing out and thereby necessitating a replacement. 
The plunger, passing through the stuffing-box at the 
top of the cylinder, is guided by several types of 
plunger bottoms. In the short-rise cars two types of 
bottoms are used, either the button plug, Fig. 1, or the 
wing plug, Fig. 2. These cars, traveling at a slow rate 
of speed, do not offer much chance for wearing through 
the bottom of the plunger or of grooving the cylinder. 
Quite a different condition exists in the high-rise, 
high-speed passenger and freight elevators. Two gen- 
eral types of bottoms are here used to guide the plunger 
and to hold it central in the cylinder. The brush-type, 
Fig. 4, consists of three or four brushes of wire, held 
in a special form of casting. The other type of bot- 
tom, Fig. 3, has composition skates substituted for the 
brush. Springs are used to hold these parts away from 
the bottom, causing them to bear on the inside of the 
cylinder, thus holding the plunger in a central position 
in the cylinder, throughout the travel. The continual 
motion of the plunger causes the brush or skate to wear 
away gradually, and unless these parts are inspected at 
least once a year, preferably every six months, the 
chances are that the brush or skate will be found en- 
tirely worn out and the plunger-bottom cutting or 


Ti most expensive operation in the construction 




















Fla. 1 FIG.2 


FIGS. 1 AND 2. 


PLUNGER BOTTOMS FOR SHORT-RISE 
PLUNGER ELEVATORS 


grooving the cylinder, eventually making it necessary 
to renew the cylinder. 

To make an inspection of the brushes or skates, re- 
move the counterweight buffers in the pit, run the ele- 
vator to the top landing, close the supply and exhaust 
valves, make a hitch on the counterweight frame and 
the bottom of the pit with a chain hoist or heavy tackle, 
and hoist the car in this manner until the brushes are 


exposed. It will be necessary to remove the top auto- 
matic hitch. 

The plunger itself should be lubricated once a week 
with graphite grease or an especially prepared com- 
pound. Oil is too light a substance to use when greas- 
ing the plunger. To lubricate the plunger, run the 
car slowly to the top, wiping off all the water. Then 
allow the car to descend slowly, applying the grease 
evenly with the hands. In some cases a lubricating ring 
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PLUNGER BOTTOM PLUNGER BOTTOM 

or cup has been attached to the stuffing-box, in which 
grease is put at regular intervals, every trip of the 
elevator causing it to be lubricated automatically. 

A daily inspection of the stuffing-box, Fig. 5, through 
which the plunger travels, should be made, and in case 
of leakage the gland nut should be tightened evenly, 
say a quarter of a turn at a time, to insure the same 
relative bearing, until the packing needs renewing. 

To repack the plunger, run the car up sufficiently 
high to work under it and block it. Shut off the valve 
in the supply line, then raise the stuffing-box gland 
to get at the packing space. Remove the old packing 
and cut the new in proper lengths to fit the plunger 
snugly. When the space is filled and the packing firmly 
in place, put the gland back and take up the nuts hand 
tight. Square flax or brake tubing is commonly used, 
although there are a number of special packings on the 
market. 

Car and counterweight rails should be wiped down 
and greased with cylinder oil, or a very light grease, 
once a week. Fiber runners are furnished in both car 
and counterweight guide shoes, and should be subjected 
to weekly inspection. They should be renewed when 
they begin to wear, for they very decidedly improve 
the running of the car, and eliminate noise. 

All sheaves, over which the automatic ropes, operat- 
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ing ropes and counterweight ropes pass, should be care- 
fully examined daily and the grease candles replaced 
before being worn out. Any sheaves that are not pro- 
vided with grease candles or oil cups should be oiled 
each day. Counterweight-sheave shaft boxes are heavily 
loaded, and the surface must be kept thoroughly 
smooth. A daily inspection here is well worth while. 

The boxes which carry the operating shafts under 
the car platform should have their oil cups kept full. A 
daily inspection here is necessary. All bolts and bear- 
ings must be kept tight. 

New ropes, when installed, are subject to consider- 
able stretch and should be carefully watched. Screw 
connections for adjusting these ropes are provided, and 
when they have been taken up to the limit they are 
let out as far as possible and a fresh bite taken in the 
ropes by means of clamps. Care should be taken to 
have the automatic ropes adjusted so that the cars come 
to rest flush with the landings at both bottom and top 
terminals. Inspect the ropes weekly for broken wires, 
and rub them down with oil or some lubricant. 

Daily inspect the valve, Fig. 6, by which the car is 
operated. All working parts must be thoroughly lu- 
bricated, keeping oil cups and grease cups full at all 


times. Repack the valve as soon as the elevator begins 
to creep. This may be accomplished in the following 
manner : 


The car should be run to the lowest landing or, when 
there is no working space underneath the car, to the 
floor above the lowest landing and blocked, the supply 
and exhaust and to-and-from valves being shut. If the 
valve is of the pilot-controlled type, the handhole plates 
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KIG. 5. SECTION THROUGH ELEVATOR-SHAFT PIT 


AND STUFFING-BOX 


on the hood supporting the pilot valve and the end 
flange at the main valve should be removed. A stem 
puller is provided with all valves. Push the main valve 
toward the pilot valve as far as it will go, removing 
the pin connecting the main stem and rack, and pull 
the stem out of the valve steadily without wrenching 
or jarring, keeping the stem concentric with the main 
valve throughout the operation. 

To renew the leathers, take off the nuts on the stems 
and remove disks and quills. See that they are laid 
aside in consecutive order. Be sure to note the rela- 
tive positions of the leathers and see that the lips always 
point toward the water pressure. Inspect the valve 
linings and the ports. See that they are free from 
scratches and no foreign matter is hidden in them. 
See that the brass surfaces are not damaged after the 
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packings are renewed. Insert the valve stem, push it 
far enough into the valve to get the pin which connects 
it with the rack into place, then pull the stem back- 
ward until the end piston comes flush with the end of 
the valve. 

In replacing the main valve stem, see that the rack 
and pinion mesh according to the marks which indi 
cate their location. There is a possibility of the valve 
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FIG. 6. CAR-OPERATING VALVE 

becoming full of air during repacking. The air cocks 
on the stuffing-box should be opened, as well as those 
on the valve iself, to get the car running smoothly. 

lo pull the automatic stops, remove the large flange 
on the valve body and disconnect from the crank, tak- 
ing them out from the ends of the valve after first re- 
moving the flanges. The lips of the leathers on the 
“down” automatic look from each other. The reverse 
is true on the “up” automatic. Before replacing the 
stem, be sure that the valve chambers are clean and 
free from all foreign substance. Replace all worn-out 
gaskets. 

The pilot-valve stem is removed by taking off the 
bottom nuts and swinging the arm on the bottom of 
the pinion shaft clear. Then pull the stem, noting the 
position of the leathers, and renew same if necessary. 

The automatic lever shafts are packed by loosening 
up the cap bolts on the lever head so that the driving 
and driven gears can be detached from the shafts easily. 
Before removing the levers and gears, block up the 
weight arm at the extreme outside end and sling 
weights and arms so that they can easily be slung into 
position after the shafts are packed. The inside col- 
lars and glands can then be removed and new hat 
packings put in, first seeing that the shafts are thor- 
oughly cleansed and greased. 

It is important that the valve leathers be inspected 
and renewed when necessary. If leathers are allowed 
to become worn out or if new leathers are faulty, 
these facts will be made apparent to the engineer by an 
unusual leakage of water through the drips, possibly 
by creeping of cars after the operating valve is closed 
or by unusual noise or knockings in the valve cham- 
bers. 


According to the latest Labor Market Bulletin, issued 
by the New York State Industrial Commission, there 
are 10 per cent. more employees in the water, light and 
power industries than there were in June, 1914. The 
total wages paid these employees is 210 per cent. of the 
total wages in June, 1914. This represents an average 
increase of wages during that period of over 90 per cent. 
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CO, in Flue Gas When Burning Oil 


An error in interpreting the CO, content in flue gas 
when burning oil is likely to arise among engineers who 
have been familiar with coal burning. This comes from 
the fact that perfect combustion of coal would give a 
higher CO, reading than perfect combustion of oil. 

An example will help to show the reasons for this. 
Assume first a sample of coal having 73 per cent. car- 
bon, 4 per cent. hydrogen, 8 per cent. oxygen and the 
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This gives (2.68 — 10.02) 100 = 26.7 per cent. CO, 
and (7.34-+ 10.02) X 100=73.3 per cent. of N by 
weight. Since the ratio of the weights of N to CO, 
is 14 to 22, the relative volumes will be 26.7 —- 22, or 
1.21, for CO, and 73.3 + 14, or 5.24, for N. The per- 
centages by volume will then be 1.21 + 6.45, or 18.8 
per cent. CO, and 5.24 6.45, or 81.2 per cent. N. 
Assume, now, a typical sample of oil containing 85 
per cent. carbon, 12 per cent. hydrogen and 3 per cent. 
oxygen. The carbon will require 2.27 lb. of oxygen and 
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FIG. 1.5 DIAGRAM SHOWING FLUE GAS PRODUCED BY PERFECT COMBUSTION OF COAL 


remainder ash, etc. The carbon in each pound of coal 
will require for complete combustion 0.73 & 224 = 1.95 
lb. of oxygen. The hydrogen will require 0.04 « 8= 
0.32 lb. of oxygen. The total oxygen required will be 
1.95 + 0.32 = 2.27, less the 0.08 lb. already in the coal, 
which leaves 2.19 Ib. to be furnished by the air. This 
amount of oxygen is contained in 2.19 0.23 = 9.53 





will produce 3.12 lb. of CO,, while the hydrogen will 
require 0.96 lb. of oxygen and produce 1.08 lb. of water 
vapor, per pound of oil burned. The net oxygen re- 
cuired will then be 2.27 +- 0.96 — 0.03 = 3.20 lb. This 
means the introduction of 13.91 lb. of air containing 
10.71 lb. of nitrogen. Remembering that the water 
vapor will be condensed, the flue gas per pound of oil 
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FIG. 2. DIAGRAM SHOWING FLUE GAS PRODUCED BY PERFECT COMBUSTION OF OIL 


lb. of air, which will bring with it 7.34 lb. of nitrogen. 
The diagram, Fig. 1, shows these values graphically. 
The 0.73 lb. of carbon in 1 lb. of coal will produce 
C.73 K 324 = 2.68 lb. of CO, in the flue gas. The 
hydrogen will form 0.36 Ib. of water vapor, which will 
condense before reaching the flue-gas apparatus and so 
will not appear in the analysis. Therefore, for each 
pound of coal the flue gas will contain 2.68 lb. of CO, 
and 7.34 Ib. of nitrogen, or a total of 10.02 Ib. of gas. 


will be 3.12 + 10.71 = 13.83 lb. having a composition 
by weight of 22.5 per cent. CO, and 77.5 per cent. N. 
Reducing this to percentage by volume gives 15.6 per 
cent. CO, and 84.4 per cent. N. The diagram in Fig. 2 
ijlustrates these computations for oil. 

In comparing the two cases figured it must be re- 
membered that they refer to the ideal condition where 
all the combustible is completely burned and no excess 
air is supplied. In other words, they represent the best 
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theoretical conditions. Comparing the particular sam- 
ples taken, oil could not possibly give a higher CO, read- 
ing than 15.6 per cent., while the coal theoretically might 
give 18.8 per cent. 

The explanation of this lies in the greater amount of 
hydrogen in the oil. The hydrogen requires oxygen for 
its combustion, and this in turn brings in nitrogen, which 
appears in the flue gas. The hydrogen does not pro- 
duce CO,, and the water vapor that it does produce 
does not appear in the flue-gas analysis. The result is 
that the higher the hydrogen content in the fuel the 
lower the theoretical CO, percentage in the flue gas. 


Allowable Pressure in Thick 
Hollow Cylinders 


A formula for computing the allowable pressure in 
thick hollow cylinders was given in London Engineering 
for Dec. 15, 1911. This formula expresses the experi- 
mental results of Gilbert Cook and Andrew Robertson 
and may be written, 

ta 0.6 Bi. ‘eee 

St 
where P = the allowable pressure in pounds per square 
inch, S;==the allowable working stress of the mate- 


R a + i ° 
1 ys 
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the internal diameter is 12 in. and the allowable stress 
is 12,000 lb. per sq.in. From the 3000-lb. point on the 
horizontal scale move upward to the 12,000-lb. stress 
line and then horizontally to the curved line. From here 
move vertically to the 12-in. internal diameter line and 
read off the external diameter, 16 in., on the left-side 
scale. 


Steam Electric Power-Plant Layouts 


By B. W. DENNIS 


A few of the practical problems that are not always 
satisfactorily solved in existing power plants may be 
of interest and benefit to those who are engineering the 
location of new equipment or the alteration of present 
plants. The best results are obtained by making scale 
drawings of the building to be occupied by the equip- 
ment in question, and then fitting to this space in both 
plan and elevation the machines that are to be installed. 

The lower limit in excavation is determined by drain- 
age problems to sewers or sump pumps, and one of the 
usual mistakes is to limit the basement headroom for 
piping and allow too little head on drain traps and 
pumps. Many basements are designed without a 
thought for light, air or accessibility. If the operator 
must be lowered into a basement dugout, he surely 

ought to have room to work 
K without landing on top of 





» a i Neyer [Workigg Stress/of Matgfial, | Ib, 
Inte ae Wy | | 
ral Diameter AY — = RY, et RY ceil 
| 





6 | | EW) Ki 


| 
go 
| a t 


| 
; LL | 


Ss 

»~iIn/> 

vyS 
| 


ig ia | | | 
“3 | | | 
+ =e + | + 


Diamever 
h 
! 


~ 
Ss 
RY, 
- 
\ 
| 
den 


r sq. in” 


a 
we 
Oo 
T 
| 
(s) 
| 
} 
} 
| 


the pump or equipment to 
be repaired or inspected. 

7 Trg Another fault with some 
| modern plants is the care- 
less placing and pointing of 
valves which must _ be 
quickly operated. Another 
fault is to unmnecessar- 
ily crowd the side clearance 
around the power equip- 
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ment. This is not only a 
fault from the operator’s 
point of view, but from the 
manager’s viewpoint it is 
costly as well. Boilers 
should not only have clear- 
ance for firing and with- 
drawing tubes, but room to 
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CHART FOR COMPUTING ALLOWABLE PRESSURES IN THICK HOLLOW CYLINDERS 


rial in pounds per square inch, and K = the ratio of the 
external diameter to the internal diameter. 

The accompanying chart has been prepared by Her- 
man Steiger from this formula and may be used to 
determine the allowable pressure for a given cylinder 
cr to determine the dimensions of a cylinder for a given 
internal pressure. 

Its use may be best explained by an example. Sup- 
pose a steel cylinder is 16 in. outside diameter and 12 in. 
inside diameter and the metal is good for 12,000 Ib. per 
sq.in. working stress. It is desired to find the allowable 
internal pressure. From the given external diameter, 
16 in., on the vertical scale move horizontally, as shown 
by the dotted line, to the line marked 12 in. internal 
diameter. From this point move vertically to the heavy 
curved line and then horizontally to the line marked 
12,000 Ib. working stress. Directly below this point 
read off the allowable pressure on the horizontal scale, 
3000 Ib. per square inch. 

Suppose it is desired to know the thickness of a 
cylinder to stand 3000 Ib. per sq.in. pressure when 


Ib. per sq. in. 


9 : : 
8000 9000 19000 inspect and repair the set- 


ting, piping and accesso- 
ries, and room and ventila- 
tion for the ashman. 
Engines and pumps should have not only room for 
withdrawing pistons and plungers, but the necessary 
headroom for hoists over the heavy parts and should 
be placed in conjunction with other equipment to al- 
low easy access by the operator. Turbines must have 
headroom for removing their spindle, and generators 
must have room for withdrawing the rotors. These 
operations should be by crane whenever possible. 
Some of these points might be considered as never 
being overlooked by designers, but operators will recol- 
lect them, and it is for the operation that plants should 
be laid out. I remember a large turbo-generator in the 
Middle West which was erected to allow access only 
for lifting its spindle by the electric crane overhead, 
but its generator was stuck back in a leanto building, 
evidently intending that it would never need repairs or 
handling of its rotor by the crane. The only object 
which could have caused placing it in this manner must 
have been the ventilation of the generator. ; 
Designers cannot bury their mistakes as do physi- 
cians, and a little extra thought will be amply repaid. 
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Industrial Unrest 


UCH was said at the recent meeting of the Amer- 

ican Society of Mechanical Engineers about the 

part which the engineer, with his analytical habit of 

thought, his judicial methods and his intermediate point 

of view, should play in allaying the prevailing social 

unrest and reconstructing industry upon the basis of a 
just and lasting peace. 

If the engineer is to do this, if the engineering press 


.is to help him, there should be some understanding as 


to the terms upon which most of the warring factions 
can agree, and, so agreeing, take up unitedly the com- 
mon struggle of man against his environment, and of 
orderly procedure and security against lawlessness, con- 
fusion, self-interest and license. 

Whatever the future may develop, we believe that at 
present the majority will agree: 

That the capitalist is entitled to a fair amount of in- 
terest upon money actually invested. 

That the promoter and conductor, the man with 
initiative and enterprise, the man with an idea and the 
ability to turn it into a service, is entitled to a fair 
profit upon the actual cost of the product sold or of the 
service rendered. 

That the toiler with hand or brain is entitled to emolu- 
ment commensurate with the service rendered; and that 
such emolument for such service as is within the capa- 
city of any able-bodied, mentally sound person to ren- 
der, should be sufficient to maintain him and those 
dependent upon him in healthful, comfortable and en- 
joyable circumstances and enable him to accumulate a 
competence for his nonproductive and declining years. 

That the consumer is entitled to the necessities of 
such an existence at the cost of their production and 

distribution plus a fair profit to producer and dis- 
uileber. 

That anybody whe i is able and willing to work is en- 
titled to a place in the industrial organization, with a 
secure tenure upon such opportunity; that hours of 
labor should be so adjusted that the offered man-power 
may be entirely utilized and that each may profit, in 
reduced hours or years of necessary service, by the 
full utilization of the available force and the improve- 
ment of its efficiency through greater diligence or bet- 
ter machinery, tools and methods. 

It is urged that one cure for the high cost of living 
that is at the bottom of most of the present discontent is 
greater productiveness. If each is to have more, each 
should produce more. But when the individual work- 
man is urged to greater diligence, he says: “What is 

the use? If I make twice as many pieces a day I will 
put some other fellow out of a job, restrict the demand 
for my own labor and get no more for working harder.” 
If those who toil could be assured that the results of 
their greater activity and efficiency would come back 
to them in a diminished cost of the necessities of life, 
in an increase in the purchasing power of a day’s work, 
na diminution of their period of toil either in a short- 
ened day or in their years of necessary service, and 
not go to swell the profits of the manufacturer and 
middleman, there would be a natural end to sabotage 
and slacking and strikes. 





POWER 


UO MUTUAL RUUD DLDRUULUNALELTTLOTUENLUEALE LUAU TELUGU 8 
Wee CUUs OOUU [KARAS cK 


EDITORIALS | 


Higaiiiaeiiit DEO OOO. OED. D. DD. ODD. ES 4. DDD) AOD." 4 YWYYV yan a Wi Sy wet 
CUCEUOUOLOS CANUTE DECUDEGCRLACCEUEE SERA ECGUUUL UGCA GUAT LEL AA CEETE CEE UT EU aeanTaTUHTHVTTTNTTTTTATATHTATTTTHTTTTATTTTTTTA TaaHATTTT Tan THTTOTTTTTTTTTTAT HTT til TINT TTT TTT 
_————————————————————— —— — ——————————————— 

















































wewwvuww 





\ "6. "6 "64" 576) "ak Yo, "8. "8 "6 18) "a “YN DDS) 'D 6 WM." “ay Wiis 


| jE 


The man who buys a suit of clothes is paying, not 
for so many pounds of material, but for the labor of 
the men who reared and tended and fed the sheep while 
it was growing the wool; the men who sheared and 
collected and transported and sorted the wool; the 
men who wove it into cloth, the men who built the fac- 
tory in which it was spun and woven and dyed and 
those who conducted those processes, even the men 
who mined the coal that operated the power plant of the 
factory ; the men who marketed the cloth, and those who 
converted it into garments, and the men who operated 
the railroads by which it was transperted and the build- 
ings in which it was handled through all these processes. 
What the man who buys the suit is paying for is, labor 
plus profit; and assuming a given percentage of ‘profit, 
the cost to him is fixed by the price paid to labor. If 
everybody along the line slacked and loafed and wasted 
and struck and demanded an exorbitant wage and short 
hours, his suit would cost him much more than as though 
everybody worked at his best efficiency for a reasonable 
number of hours at a fair price and made the most 
economical use of the material he handled. 

The war has made us rich as a nation, but no nation 
can stay rich or get richer by laying off and spending 
its substance. There never was a better chance. The 
storehouses of the world are empty. The war-stricken 
nations are settling down to retrieve their broken for- 
tunes. They need capital and raw materials and finished 
products. There is work enough for everybody in 
repairing the ravages of the years of war and getting 
the world upon its feet again. If labor will settle down 
to this task and work at its best efficiency, and if pro- 
ducers will be satisfied with the return which a fair 

rate of profit upon such a volume of business would 
yield, the workingman will be able to live respectably 
upon a wage which will allow those who neither profiteer 
nor bargain collectively to live also. 


A High-Grade Man 


NE of our contemporaries recently published an 
editorial under the title “What Is a High-Grade 
Machine?” which brought forth considerable comment. 
In a discussion of this question another was brought 
up: “What Is a High-Grade Man?” We hear both 
these expressions, “a high-grade machine” and “a high- 
grade man,” used rather generally, but just what do 
they mean ? More especially, what do you mean when 
you speak of a high-grade man? 
When considering machines, such qualities as design, 
materials, workmanship, etc., are used in an endeavor 
to classify or grade them as high or low. In all these 
ideas, however, suitability for the intended use is em- 
phasized. 
When considering men, we will find considerable dif- 
ference of opinion as to what qualities should be used to 
measure a man’s grade. The banker is likely to look 
on the ability to be a successful busines man as the cor- 
rect measure of grade. The college president may con- 
cider the number of degrees he has as the important 
thing. The engineer may look into his ability to clean 
a fire or pack a pump. So we might go on indefinitely. 
One point seems to be common to all—the man must be 








106 





able to do his job. The real reason for most of the 
differences is that unless you take a certain definite in- 
dividual, each observer pictures a man of his own class 
or profession. 

Another measure of a man’s grade is the standing he 
has when compared with his immediate superiors. In 
the method of rating army officers during the war, each 
individual was compared, at intervals, with five officers 
of the next higher rank. This gave a measure of his 
fitness for promotion. In a power plant a man may be 
a high-grade watch engineer, but only comparison with 
a high-grade chief will show whether he can rise. 

To grade the man in terms of machine qualities, he 
should have proper design, materials and workmanship. 
He should be designed or fitted for his work. A man 
with the necessary mental qualities to be a high-grade 
doctor would probably make a very low-grade engineer. 
He should be made of the proper stuff. He must have 
a clear mind and physical strength enough to do his 
work. And he should be the product of good workman- 
ship. That is, he should have had the proper training 
and experience. A most carefully designed cylinder, 
cast from the best of iron, is not a high-grade piece of 
apparatus until it has been machined with correspond- 
ingly good workmanship. So the man may be suited 
for his work, may have the right stuff in him, but can- 
not be called a high-grade man until he has been fitted 
into his job by training and experience. 

“Finish” is another quality that is often used as a 
measure of grade, both for machines and men. A high- 
grade machine and a high-grade man are likely to show 
a high-grade finish as a direct result of the presence of 
other high-grade qualities. On the other hand, many a 
machine or man shows a high-grade finish when that is 
the only high-grade quality it or he possesses. Appear- 
ance or personality in a man may cover up many a 
fault, but it wears off after a while just as the paint 
or polish wears off the machine. We don’t criticize 
these qualities—they are good things to have, but alone 
they do not put a man in the high-grade class. 

Our definition, then, of a high-grade man would be 
one who is designed for his job, has the mental and 
physical stuff in him to handle the job and who has 
had the proper experience and training for the job—in 
short, the man who can do his job well no matter what 
that job may be. If he has a high-grade appearance or 
personality, so much the better. 


October Electrical Exports 
and Canadian Trade 


CCORDING to the report issued by the Depart- 

ment of Commerce, Bureau of Foreign and Do- 
mestic Commerce, Washington, D. C., the total value 
of exports of electrical machinery and appliances (ex- 
cluding locomotives) from the United States during 
the month of October, 1919, to foreign countries 
amounted to approximately $7,280,000; of this, $1,205,- 
000 was sent to Canada. These figures are significant 
for several reasons. First, here is a country in which a 
number of the largest United States electrical com- 
panies have established manufacturing plants, and yet 
it imported from this country electrical equipment that 
amounted to approximately one-sixth of our total elec- 
trical exports. If such an export trade can be developed 
with a country of approximately eight million popula- 
tion, how great must be the possibilities with the rest 
of the world if proper methods are adopted! Compar- 
ing our export figures to Canada with those to Mexico, 
both countries on our borders, the latter having about 
double the population of the former, we find the elec- 
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trical exports to Mexico amount to only $215,358, or 
approximately one-sixth the value of our Canadian trade. 
This is all the more significant since Mexico is a re- 
public and is responsible to no other country, whereas 
Canada is a British colony. Although both have vast 
natural resources, one has a stable and responsible gov- 
ernment, and the other has only a semblance. In this 
we need not go to Europe to find what a chaotic gov- 
ernment means to a nation; we have it at our southern 
border. 

Canada, owing to her limited fuel supply and its loca- 
tion, must depend more and more upon her waterfalls 
for power to make possible her industrial development. 
The development of water power in most cases creates 
a demand for large quantities of auxiliary electric equip- 
ment. Another significant feature of the October elec- 
tric export figures to Canada is that $236,467 of this 
was for electrical motors. A large proportion of these 
motors are used for industrial purposes. Do these fig- 
ures not indicate that Canada is preparing for a big 
industrial boom, especially when so many other reports 
have come from over our northern borders of the 
epproaching birth of a period of industrial development 
in that country? American manufacturers should read 
the handwriting on the wall and help to develop this 
next-door market. 


When the Coal Is Gone 


ARSIGHTED managers and engineers often spec- 
ulate upon what will become of us when the fuel 
supply is exhausted. According to The Engineer, this 
condition has come to France already. “Supplies,” it 
says, “may become more plentiful with a better organ- 
ization of transport arrangement, but it will be a long 
time before they are sufficient for all purposes, and the 
price of coal will never again make it economical as a 
source of motive power.’ The italics are ours. 

This condition has compelled the government to open 
up various undertakings for utilizing the Rhine, the 
Rhone and the Pyrenees, the electrical energy so gen- 
erated being distributed throughout the country by a net- 
work of high-tension mains. At the same time the 
government is empowered to oblige every owner of a 
waterfall to install an electrical generating apparatus, 
either for himself or for the use of his neighbors. Sub- 
sidies will be granted to groups of agriculturists and 
others for the laying out of hydro-electric generating 
plants. 

And we are letting millions of horsepower go to waste 
while we merrily burn up the remains of our coal supply. 


During the recent coal shortage, Power received sev- 
eral inquiries concerning the use of gasoline electric- 
generating sets for emergency service. As is usually 
the case, the demand in such cases comes very unex- 
pectedly, and before it can be met the acute stage of the 
conditions creating it have usually passed. But this 
leads to the question whether there are not a great maay 
plants operating under conditions where it would be 
economy to install such sets for the night load and occa- 
sionally to help over a peak. The stand-by losses are 
nil, and it is merely a question of fixed charges on the 
first cost balanced against stand-by fuel and labor costs 
of the steam plant during the period of very little load. 


F. F. Uehling, writing to the editor of the New 
York Evening Sun, says that the burning of cinders by 
the aid of rock salt and oxalic acid is like going to the 
garbage pail for food. But—the garbage has some 
food value. 
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Neglected Parts of Water-Tube Boilers. 


In the Sept. 9 issue.of Power I read an article en- 
titled “Neglected Parts of Water-Tube Boilers.” After 
over nine years’ experience with twelve 500-hp. water- 
tube boilers, I cannot agree with some of the conclu- 
sions arrived at by Mr. Lewis. It is true that the 
cleaning of caps and headers is a hot, dirty job, but 
why the job should be prolonged by having to scrape 
off sticky gaskets from both caps and headers, I cannot 
understand. 

Boilers equipped with outside caps, when new, have 
metal-to-metal joints and with ordinary care can be kept 
tight without the use of gaskets. In this plant with 
2592 tubes, or 5184 caps, we have three caps with gas- 
kets, the necessity for these being faulty metal in the 
headers. 

Mr. Lewis’ advice regarding tightening of the caps | 
consider dangerous to life, especially when dealing with 
outside caps. It is a wise procedure to watch the caps 
when the boiler is being filled with water and to rectify 
any leaky caps then, but when any man goes into the 
back chamber of a boiler that has full steam pressure on 
and attempts to tighten up a leaky cap he is surely court- 
ing trouble for himself. 

While making any sort of a joint an engineer endeav- 
ors to make it tight, consequently he is likely to stress 
the bolts as much as is good for them. The outside 
cap of certain water-tube boilers is 4 in. inside diameter, 
and deducting 1% in. for the hole, it means that at 175 
lb. pressure the bolt has to take an added stress of 2025 
lb., and to attempt to tighten up a leaky cap against 
that pressure is not good practice. Besides, if a cap 
leaks after having been tightened up, it clearly shows 
that some foreign substance has been left between the 
two faces, and the only remedy is to clean the joint. 

My object in writing is to call attention to what J, at 
least, consider to be a very dangerous practice, and the 
slogan “Safety First” might well be emphasized here. 

Vancouver, B. C. JouHn MELvILtr. 


Faulty Soldering Caused Trouble on 
Direct-Current Armature 


When soldering the armature connection of direct- 
current machines to the commutator risers, it is advis- 
able to tilt the armature slightly as shown in the illus- 
tration, so that the solder will have a tendency to run 
toward the front of the risers. If this precaution is 
not taken, trouble is likely to occur due to loose pieces 
of solder lodging behind the commutator lugs. The 
armature may test all right and be put into service with- 
out the trouble showing up for a considerable time, but 
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eventually it will do so, as the following example will 
illustrate: 

This particular machine had given no trouble for two 
vears or more. Then the commutator began to get ex- 
cessively hot in places, due apparently to carbonized 
mica, as the bars were badly discolored by the heat. It 
was decided to re-mica the bad sections of the commuta- 
tor. In carrving out this operation it was unnecessary 
to disturb the connections, as with the commutator loos- 
ened up it was a simple matter to slip the new mica be- 
tween the segments. After tightening up, a bar-to-bar 
test was made with a millivoltmeter and everything ap- 
peared to be all right. The commutator was then trued 
up in the lathe, the surface shorts picked out and tested 
once more. The result this time was far from satisfac- 
tory. Four low readings were found between segments, 
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ON PEDESTALS WITH COMMUTATOR END 
LOWER THAN PULLEY END 


indicating shorts, but not in the same position as the 
faults had been previously. This was rather unusual, 
and the only thing to do was to open up the commutator 
again and put in more mica. After this was done a test 
was made which showed that one short had gone, but 
two more showed up. When the operation of loosening 
and tiglitening the commutator had been completed about 
six times with the trouble coming and going, it was de- 
cided to lift the leads out where the bad spots were. 
When this was done, the source of all the trouble was 
uncovered. Pieces of solder were found packed in be- 
tween the risers and the tape used as a space filler at 
the back of the commutator. All the leads were then 
lifted, the tape taken off and the excess solder removed. 

After soldering up again, the armature tested all 
tight, no further trouble occurring. It was apparent that 
in loosening the commutator to insert the new mica, the 
solder had been disturbed, allowing it to come in contact 
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with the segments. The fact that the armature had been 
well varnished and baked probably prevented the trouble 
from taking place during the time the machine was in 


use. H. WILson. 
Toronto, Ont., Canada. 


Boiler Bagged Due to Muddy Water 


A small return horizontal-tubular boiler, 48 in. in 
diameter and 10 ft. long, made with 7-in. thick plate 
and working with a pressure of 90 lb., was recently 
bagged due to muddy water that was obtained from a 
mine, although good water could have been obtained 
from the river, only 150 ft. distant from the plant. 


SHOWING WHERE BOILER BAGGED 


The boiler has a bag 3 ft. in length and sagging at 
the lowest point 8 in. from its original position. The 
stretch of the plate was from 7, in. to % in. in thick- 
ness. 

The question arises as to who is to blame for the 
trouble, the engineer in charge of the boiler or the man- 
ager in charge of the mine? There does not seem to 
be much sense in using muddy water from the mine 
when clean water could have been obtained without 
much trouble from the river which was so close by. 

Wayne, Alberta, Canada. EDWARD JESSE. 


Repairing a Commutator Under 
Difficulties 


In many cases the motors in printing establishments 
are situated under the presses, where they collect oil and 
dirt, little attention being paid to them except to oil the 
tearings; and since the oil can is much in evidence 
around a press, the motors generally come in for an 
cver supply. Often the oil-well overflow is choked with 
dirt and the excess oil is thrown out on the commutator, 
where it collects dust and dirt. This is a fruitful cause 
of grounds and short-circuits, since it produces sparking 
at the brushes, heats the commutator and carbonizes the 
mica in spots. The charred mica, if not picked out in 
time, will eventually work through to ground, if it does 
not cause one or more coils in the winding to burn out 
before this occurs. 

On one occasion an armature was grounded and upon 
inspection the trouble was found to be at the back of 
the insulating ring on the front end of the commutator. 
It was very important that the machine be kept in serv- 
ice, therefore a hurry-up job in making the repairs 
was necessary. However, three things made it rather 
difficult, namely: The commutator tightening ring was 
on the inside, which meant lifting all the leads in order 
to loosen it up; the insulation on the winding was in 
very bad shape, consequently the coils would not bear 
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removing; third, the commutator bars were worn so 
thin that it was out of the question to attempt opening 
the commutator and truing it up again in the lathe. The 
whole armature was in bad condition and needed to be 
rebuilt. Another motor to replace the machine in trou- 
ble could not be obtained on short.notice, therefore it 
was decided to patch up the commutator somehow. 

At first I endeavored to pick out the charred mica at 
the top of the commutator with a steel picker, but the 
trouble extended back to the corner of the insulating 
ring, which made it impossible to remedy the trouble 
by this method. As a last resort it was decided to cut 
the end of two bars off over the bad spot. This method 
worked all right and was carried out as follows: 

A thin piece of steel was pushed under the bars back 
to the corner of the V-ring to get the depth, and a 
mark was made on the top of the commutator, as at D. 
Then with a drill slightly smaller than the width of a 
bar I drilled through at a point in front of the mark so 
as to leave a slight overlap to support the bar. The 
end was then broken off, exposing the bad spot, which 
was comparatively easy to clean out and reinsulate 
with new mica. With a small, sharp chisel the ends of 
the bars were shaped as at £, and two pieces of copper 
cut to replace the parts broken off. These had an ex- 
tension A at the end, so that the cord band would help in 
holding them down. The parts are tinned and sweated 
together, care being taken to prevent solder working in- 
side the commutator. Mica with a little shellac was then 
pushed in between the new pieces of bar, and calked in 
slightly to keep it in place. After smoothing down, the 





DETAILS OF COMMUTATOR REPAIR 


points were hardly perceptible. The machine ran all 
right for some time until the armature was taken out 
and rewound, and at the same time a new commutator 


was installed. H. WItson. 
Toronto, Ont., Canada. 


Wants a Continuous Indicator 


A neglected feature in the power plant is what should 
be known as the self-recording cylinder indicator. Engi- 
neers indicate their engines once in 24 hours, three times 
a week, once a month, and in other cases not until an 
engine begins to pound or a bearing begins to heat. An 
indicator diagram shows the working condition of steam 
in the cylinder for that one revolution but nothing more. 

Why does not someone invent an instrument that will 
record not only the exact condition of the valves at every 
revolution, but at the same time show the irregularities 
of the amount of horsepower being used at all times? 
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if the instrument has a clock dial, the engineer, upon 
noting a varied load when it should be normal, could 
go over the plant and thereby ascertain what machine 
was off and the cause for the delay of time or loss in 
output. As matters are now, nothing is known about it 
unless the fireman cuts his fires or the operating engi- 
neer notices the position of the governors of his engines 
or the reading of the switchboard instruments. 
Brenham, Tex. H. W. Rose. 


Repairing Cracked Pump Casing 


The discharge casing of a large centrifugal pump 
developed a crack while the pump and its 30-in. suction 
line were being tested for leaks with a water pressure 
of 30 lb. This pump supplies the circulating water for 
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HOW THE CRACKED CASING WAS REPAIRED 


a surface condenser and operates against an 8-ft. head, 
the suction lift being about 10 ft., so it is not plain why 
the 30-lb. test pressure was thought necessary. 

The crack was on the top of the upper half of the 
casing, running lengthwise and practically in a straight 
line for 18 in. To repair this fracture, the casing was 
chipped at two equidistant points from the ends of the 
crack to receive the links as shown in the figure. These 
links were made of 5-in. boiler plate and constructed 
to give a snug fit when cold. The crack was then 
treated to an iron-cement preparation while a low 
vacuum was kept on the pump; the links, after being 
given a good red heat, were dropped into place and a 
piece of a hacksaw blade slipped between the lips of 
links and casing, giving a good fit. 

The crack was drawn together firmly as the links 
cooled and has given no trouble, the pump having 
been in almost daily operation for the last five years. 

Chicago, IIl. ARNOLD ERICKSON. 


Why Not Express Vacuum Values 
in Per Cent.? 


The method proposed by Mr. Weaver (Power, Sept. 
2, 1919, p. 396) has been used in Germany for many 
years and seems to have been acceptable to the Ger- 
man engineers. It has not been adopted by American 
engineers, however, on account of certain objections. 

In the first place “93 per cent. vacuum” does not 
mean anything to an engineer unless he also knows the 
barometer, for it is perfectly obvious that a “93 per cent. 
vacuum” and 30-in. barometer means a greater absolute 
pressure and temperature in a condenser than a “93 per 
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cent. vacuum,’ say in Colorado, with only a 25-in. 
barometer. In the first case, the absolute pressure would 
be 2.1 in. of mercury with a corresponding steam tem- 
perature of 103 deg. F. and in the second case of 1.75 
in. of mercury with a corresponding temperature of 97 
ceg. F. It is therefore obvious that vacuum can be ex- 
pressed in “per cent.” only in a section of country like 
Holland, where there is practically no change in altitude. 
Even in that case the daily variation of barometer would 
have to be taken into account, for a 27.8-in. vacuum with 
2 29.8-in. barometer is just as good a vacuum as a 
28.3-in. vacuum with a 30.3-in. barometer, although the 
per cent. vacuum is different. 

Furthermore, all our steam quantities, as given in the 
steam tables and on graphical diagrams, are based on 
absolute steam-pressure measurements. Therefore con- 
denser pressures must finally be reduced to these abso- 
lute pressures if any computations are to be made. 

Mr. Weaver is correct in stating that “vacuum in 
inches means nothing to me unless I know the actual 
barometer.” If this information is at hand, it is un- 
necessary to calculate “per cent. vacuum,” for refer- 
ence can be made directly to the steam tables. It is 
therefore apparent that no appreciable gain would be 
made by the adoption of the proposed “per cent. 
vacuum” in this couniry. A. G. CHrRIsTIE. 

Baltimore, Md. 


Fractured Oil-Engine Piston Head 
Repaired 


On Diesel engines it is customary to “sew’’ cracks or 
fractures in the piston heads. This is a somewhat dif- 
ficult proceeding and too expensive for hot-ball engine 
pistons. The illustration shows a method that has been 
followed with success in several instances. The frac- 
ture is covered with a drilled '%4-in. boiler-steel plate 
and the piston head has tapped holes for %-in. cap- 
screws to match the holes in the plate. A thin layer of 
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PATCHED OIL ENGINE PISTON 


iron cement is placed between the piston head and the 
plate, after which the capscrews are tightened. 

To eliminate danger of preignition, due to the cap- 
screw heads becoming incandescent while the engine 
is running, the heads can be cut off and the shanks of 
the screws riveted over the plate. If this is done, the 
holes in the plate should be counterbored to permit a 


better riveting. L. H. Morrison. 
San Pedro, San Domingo. 
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Boiler Blowoff Lines and Valves 


Having read with interest the various articles pub- 
lished in Power, relating to boiler blowoff valves and 
lines and having had experience with similar equipment, 
a few cases and their defects and the remedy as applied 
may be of interest. 

In one plant containing ten vertical water-tube boil- 
ers set in batteries of two boilers each and nine hori- 
zontal return-tubular boilers set a solid battery, the 
blowoff system consisted of a 4-in. header run in an 
open trench back of the vertical boilers and about three 
feet below the mud-drum outlet, screw-end reducing 
tees being used in the header to take care of the blowoff 
from each boiler. The tees were 2} x 4 x 4 in. with 
24-in. outlet looking up. Into the tee was screwed a 
short nipple with flange, on top of which was bolted 
the blowoff valve, of angle type; next to the inlet of the 
valve was placed an asbestos-packed plug-cock with 
screw ends, fitted with a nip- 
ple and flange connections be- 
tween valve and boiler piping. 
From this cock piping was 
run direct to the mud-drum. 

The blowoff line from the 
return-tubular boiler was run 
in the same manner with the 
exception that the 4-in. head- 
er was placed 5 ft. above the 
header for the vertical boilers. 
The two headers were con- 
nected by the use of two ells 
and a drop leg. 

In blowing down the return- 
tubular boilers it was neces- 
sary for the men to walk along 
on top of the 4-in. header and 
stand over each valve and cock 
when opening them, as there 
was not space enough between 
the wall of the building and 
the boiler setting for a pas- 
sageway. In blowing down 
the vertical boilers it was nec- 
essary to stand over the valves 
and on the »ipe line or on the 
edges of ‘ihe open trench, 
which, needless to say, was al- 
ways filled with water and dirt. 
* Not only was this layout dangerous, but it was with 
difficulty that the boilers could be blown or repairs made 
to the line, consequently a tight blowoff line under such 
conditions was not often found. A blocked blowoff 
was to be dreaded as it meant dangerous work for the 
mechanic and the boiler-room operator, whose duty it 
was to remedy the trouble; besides delays, there was 
the keeping the boiler out of service. 

The blowoff header was run into a closed sewer 
which did not permit ready examination of the line, 
and it often necessitated unnecessary work in locating 
trouble in the line, 

In this particular case a remedy could be effected by 
putting in a deeper concrete trench for the length of the 
boiler room and laying a new header supported on cast- 
iron chairs, high enough in the trench to remain dry; 
and by using flanged fittings instead of screw fittings, 
and placing a suitable gate valve between the end of 
the vertical boiler header and the header serving the 
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DESIGNED BLOWOFF PIPE LINE AND CONNECTIONS 
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return-tubular boiler; also providing at the outlet a 
suitable blowoff dump or tank, where an examination 
of the outlet line could be made at any time and a 
leaky valve or cock detected at once. A more compact 
and up-to-date type of valve and cock should also be 
used instead of one requiring a long-handled wrench for 
opening. 

In another plant, having two batteries of horizontal 
water-tube boilers, the blowoff system consisted of a 
4-in. header that ran from one end of the boilers to a 
surface-blowoff tank set on the outside of the building. 
This tank was provided with a vent pipe, through which 
any leakage was readily detected and with a manhole 
and surface drain for cleaning. 

The blowoff lines consisted of two 23-in. lines run 
from the back leg of each boiler downward and then 
connected horizontally by means of flanged ells. In the 
horizontal pipe a one-quarter-turn flanged-connection 
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plug-cock was placed and to this was connected an angle 
blowoff valve, with flanged fittings, from the vertical 
outlet of the blowoff valve. A suitable line was con- 
nected to the header. 

This line was so situated that a man could operate 
all cocks and valves while standing erect and at one 
side of the levers and valve handles. The header and 
trench were neatly covered by a perforated floor plate 
cut out around the vertical outlets. The space between 
the boilers and the wall was in this case 6 ft. and was 
well lighted by day and night. This line is always 
kept in perfect condition. P. R. DUFFEY. 

Hagers, Iowa. 


The City of Tacoma has under consideration at the 
present time a scheme to develop 75,000 hp. from the 
Lake Cushman power site on the Snohomish River. This 
hydro-electric development will utilize a head of 580 
feet. 
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Riveting of Boiler Dome for 125 Ib. Working Pressure.— 
The 30-in. diameter dome of a boiler that is intended to carry 
125-lb. pressure has a double-riveted lap joint and single 
riveting of the flange to the shell. Is this construction per- 
missible under rules that follow the A. S. M. E. Boiler 
Code? Le 

The construction would not be permissible for, according 
to paragraph 194 of the A. S. M. E. Boiler Code, the longitudi- 
nal joint of a dome 24 in. or over in diameter should be of butt 
and double-strap construction and its flange should be double- 
riveted to the shell when the maximum allowable working 
pressure exceeds 100 lb. per square inch. 


Conversion of B.t.u. Into Horsepower—How many horse- 
power will be developed by an expenditure of 210 B.t.u. per 
minute ? S.C. 

The mean value of most trustworthy investigations for de- 
termination of the mechanical equivalent of heat, founded on 
experiments in which mechanical work was transformed di- 
rectly into heat and electric energy was changed into heat, 
when reduced to mean B.t.u., gives the result, 

1 mean B.t.u. = 777.54 standard ft.-lb. 

For ordinary calculations the value 777.5 ft-lb. is taken. 

As a horsepower is development of energy at the rate of 
33,000 ft.-lb. per min., an expenditure of 210 B.t.u. per min. 
would develop 


(777.5 X 210) + 33,000 = 4.95 hp. 


Advantages of Modern Over Old-Style Flywheel Pumps 
—In modern designs of direct steam pumps, why is it possible 
to dispense with a flywheel, and what is the disadvantage of 
a single pump with flywheel? R.B. 

In the earlier designs of steam pumps a flywheel was neces- 
sary for obtaining momentum to reverse the direction of the 
stroke, and a single pump could not be started up with the 
crank on a dead-center or be run very slowly. In modern di- 
rect single steam pumps, the steam admission valve is steam- 
thrown. It is reversed at the end of the stroke by pressure 
of live steam under the control of an auxiliary valve that is 
mechanically operated by the main piston upon the completion 
of the stroke. In some forms of pumps the main piston and 
auxiliary valves are combined. In duplex pumps one engine 
operates the valve gear of the other; that is, reversal of one 
side is effected by the other side before reaching the end of 
its stroke. In modern pumps, besides dispensing with a fly- 
wheel for reversing, single as well as duplex pumps can be 


started at any point of the stroke and can be operated as slowly 
as desired. 


Reduction of Plate Thickness at Circumferential Joints— 
Why is it necessary to plane down that part of boiler plates 
forming the laps of the circumferential joints of horizontal 
return-tubular boilers when the thickness of plates exceeds 
fs in.? Does this not reduce the strength of the joint? P.F. 

The portion of the plates forming the laps of the circum- 
ferential joints where exposed to the fire or products of com- 
bustion, should be planed or milled down to % in. in thickness 
to render the plate thin enough for the plates and rivets at 
the joints to be kept sufficiently cooled by the water of the 
boiler to prevent their becoming burned. While this reduction 
of thickness lowers the strength of the joint, it may be reduced 
to only 35 per cent. of the strength of the longitudinal joints, 


provided 50 per cent. or more of the load that would act on 
an unstayed solid head of the same. diameter is relieved by 
the effect of tubes or through stays, and in that way plates of 
unusual thickness and longitudinal joints of highest efficiency 
may be employed with circumferential joints planed down to 
Y% in. in thickness without reduction of working pressures 


below those appropriate to the strength of the longitudinal 
joints. 


Removing Oil from New Boilers—How can new boilers 
be boiled out to get rid of considerable oil and grease in them? 
Will oil and grease left inside of the boilers by the boilermakers 
have any injurious effect in operation? LB. Ge 

A simple method of removing grease and oil is to boil off 
the grease with about one-tenth pound of soda ash to a horse- 
power of boiler capacity. Pulverized soda ash can be intro- 
duced through any opening above the water level in the boilex 
when the gage pressure is zero. After the soda ash is added, 
All the boiler nearly full of water and, with the safety valve 
raised so there cannot be accumulation of pressure above that 
of the atmosphere, hold the water to the boiling point with a 
slow fire for about 24 hours, and then draw off the boiler and 
thoroughly wash the interior with clean water and wash out 
the safety valve and other valves and connections, to remove 
all gumming or other traces of the soda ash. More than one 
such boiling off and washing may be necessary for removal ot 
unusual quantities of oil and grease. Generally, the amount left 
by the makers is not enough to cause boilers to become burnt, 
but if not boiled off, the oil is likely to cause priming and trou- 
ble from leaks that may be started by the oil or prevented by its 
presence from becoming rusted tight. 


Raising Water by Movable Bent Tube—What method is 
used in calculating the height to which water can be raised by 
an object passing through the water, such as a locomotive trav- 
eling at the rate of fifteen miles per hour, taking water from a 
track tank? D..7..5. 

The theoretical height, or height to which standing water 
would rise in a bent tube with the open end presented in the 
direction of its motion, without frictional resistance, is given 
by the formula: 


v 
h — : 
where h = height in feet, v= velocity in feet per second, g = 
acceleration of gravity = 32.174 (ordinarily taken = 32.2). 

For a velocity of fifteen miles per hour we would have v= 
(15 X 5280) + 60 X 60 = 22 ft. per sec., and by substituting the 
values of v and g in the formula, the theoretical height is found 
to be 

h = (22)? = 2 XK 322 = 7.5 tt. 

3ut when a flow takes place, part of the pressure at the sub- 
merged end of the tube is lost in overcoming friction at the 
entrance of the tube and along its length, the amount depend- 
ing on the form of the entrance and the form, length and 
roughness of the tube, the number and character of bends and 
rate of discharge, all tending to reduce the actual below the 
theoretical height. These sources of loss usually are so com- 
plex that the height to which water can thus be raised with a 
given rate of discharge can be determined only by trial under 
the actual conditions. 
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Condenser, New Compartment 
Wheeler Condenser and Engineering Co., Carteret, N. J. 
“Power,” Nov. 22, 1919. 


This condenser is divided into four com- 
partments, each being equipped with a set 
of valves to control the circulating water. 
cad This permits any tube or tubes to be 
O*’”"W temporarily plugged and other repairs 
made without taking the condenser out of 
service. To clean while the turbine is de- 
livering full power, the operator shuts the 
water off from one compartment, removes 
the cover, cleans the tube and replaces 
the cover, turns on the water again and 
then passes to the next compartment. The 
operation is repeated until all are clean. 
While one compartment is being cleaned 
the other compartments temporarily take 
over the turbine load. 




























Setting, Unifiow Boller 
Uniflow Boiler Co., Inc., Philadelphia, Penn. 
“Power,” Nov. 4, 

This furnace and setting is 
designed for each individual 
boiler, and drawings are fur- 
nished with each installation. 
Air enters through the bridge- 
wall in such a way that it is not 
preheated and smokeless com- 
bustion and secondary ignition 
from the fuel result. An _ in- 
verted arch extends from the 
bridge-wall to the rear of the 
boiler, and the gases are made 
to impinge against the shell with 
a scouring action which keeps 
that portion of the shell clean. 
The construction of the setting 
prevents internal expansion from 
disturbing the entire brickwork. 
Red brick is retained as a struc- 
tural element, and the firebrick 
functions as the heat-insulating 
element alone. With this setting the boiler is suspended from I-beams 
supported by the red brickwork. 
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Stoker, Illinois Forced-Draft Chain-Grate 


*“Power,”’ Nov. 


\ 
1 
' Illinois Stoker Co., Alton, Ill 
! 
' 


This stoker, of the chain- 
; grate type, is fitted with U- 
1 shaped tuyere boxes that ex- 
; tend across the furnace. Air 
‘is admitted to the tuyere 
| boxes from a _ windbox 
i through a cast-iron sleeve, 
'the air being controlled by 
1 hinged dampers or by cast- 
‘iron dampers operatin 
| through the side wall an 
' located in the top of the 
; tuyere boxes. They are oper- 
'ated from the outside of the += 
| boiler setting. Longitudin-1 ie 
i girders on skids carry the '~- 
: grates and maintain the sur- 
i face of the grate level and 


4, 


_— 





oo 


1919. 


ae >. 4 
——- 









hve 
Seo! 5 


Pon 
Orgen i ° 
CTT Tr ee ST es oe 

Ne et She See 





» 





'reduce the amount of drippage and eliminate the use of rollers. Stokers 


110 ft. wide and over are provided with double drives. Siftings are 


‘removed from the tuyeres by means of a steam- or air-jet blower. 


Regulator, Hagan Combustion Control 
Gem Corporation, Peoples Bank Building, Pittsburgh, Penn. 
“Power,” Oct. 21, 1919. 
This system consists of a regulator and a 
‘rotor reciprocating valve. The regulator con- 
itrols the damper, the rotor valve, the steam ls 
'to the stoker and fan engine. Both work in 
1unison. The regulator is fitted with an auxil- 
‘iary air cushion and a secondary diaphragm 
t by means of which the mechanism is made to 
'take an incremental movement for variations 
iin rate of flow of steam pressure between two 
textremes. The sensitiveness of the apparatus 
;is secured by varying the pressure in the air 
tchamber and by changing the angularity of an 
| adjustable compensator. These adjustments 
i make it possible to secure a full stroke of the 
|regulator with a differential pressure as small 
tas 1 oz. or as great as 15 lb. By means of a 
' bypass valve, the regulator can be thrown 
;into its wide-open fosition and kept there in- 
' dependent of the flow of steam, or the bypass 
| valve can be thrown in a reverse position and 














tthe regulator moved to a closed position and : ' ' 
\ held there. The rotor valve has a combined reciprocating and rotating 
‘motion, the reciprocating motion being imparted to the valve by the 


' regulator and the rotating motion adjusted from the outside of the valve. 





Deoleizer, Olly Condensate 
Oleite Corporation, 95 William St., New York City 
“Power,” Oct. 21, 1919. 
This apparatus depends upon _ab- 
poe —, sorption by a property called “Oleite.” 
HET ap on | It consists essentially of four parts, 
| the base, the shell, the head, and the 
cover. It is divided into four spaces 
by perforated diaphragm. The oily 
returns of condensate enter at the 
| top and the deoleized water leaves 
near the bottom through a similar 
nozzle. The oleite, with an inter- 
mediate cross-screen, rests on a dia- 
phragm of noncorrosible metal. Any 
oleite that pares the perforated di- 
| aphragm sinks through the dead-water 
| space at the base to the pocket be- 
| low. Oleite has an affinity for oil, 
and as the water passes through the 
| bed the oil is absorbed by it and the 
water passes to the boiler in a re- 
fined state. The oleite can be used 
over and over by burning the oil out 
of it, which makes it as good as new. 











































Cement, “Hot Patch” Furnace 

F. Obermayer Co., Pittsburgh, Penn. 

“Power,” Sept. 30, 1919 

“Hot Patch” furnace ce- 
ment is a new idea in 
high-temperature cement 
that will remain perma- 
nently adhesive at high 
temperatures. It expands 
and contracts closely with 
the brickwork, is applied 
thinly, and upon drying 
becomes hard and forms 
a highly refractory wall. 

he cement is made up 
with a new basis of 
green-sand binder; that is, 
a vegetable bond is used. 
This vegetable or _inor- 
ganic material does double 
; P : : work in that, on burning 
out, it carbonizes in the center, taking care of expansion and contraction 
and leaving the outside of the cement a fused body capable of with- 
standing a temperature of 3100 deg. F. This vegetable compound is of 
plastic nature. When applied, the bricks are laid with a close joint and 
the work is then covered with a coat of cement applied with a stiff 
brush to the face of the brickwork. 
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Cleaners, Atlas Boller Tube 


“Power,” Nov. 22, 


' 
1 
| Atlas Manufacturing Co., San Francisco, Calif. 
' 
' 
1 


Cleaners are made for return-tubu- 
tlar and for water-tube boilers. The 
i first type of cleaner operates with 
‘either air or steam; the other uses 
‘either water, air or steam. The 
‘plunger type of cleaner is made for 
| 2-in. up to 6-in. tubes and has two 
| plungers operating at right angles, 
! delivering approximately 10,000 direct 
' taps per minute. The vibrations 
‘loosen the scale. The cleaner for 
| water-tube boilers consists of a rotor 
i having no dead-centers. Pressure 
| causes the rotor to revolve and the 
| air, water or steam escapes through 
| suitable ports to the front of the 
‘cleaner and around the cuiter head 


Pump, The Rollway ; : 
Michigan Machine Co., Detroit, Mich. 


! 
' 
| This pump consists of 
'two rollers that rotate 





1919. 











*Power,” Oct. 


7, 





1919, 





1; eccentrically in the pum 
' chamber. The pump shaft 
;iSs square. The openings 
‘in the roller fitting the 
; Shaft are rectangular and 
1so placed in the shaft 
‘that it is slightly off 
tcenter, bringing one side 
, of the roller almost in 
i contact with the side of 
'the pump chamber. As 
ithe rollers revolve this 
'contact continues, but at 
a different point. Af- 
'ter the contacting point 
i Passes the intake of the 
i pump, it creates a suc- 
; tion gradually filling up 
tthe chamber in back of 











‘the roller. When this 
i point again reaches the 


{ top of the chamber the liquid passes 


out through the discharge. 
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Worcester Section A. 8S. M. E. Discusses 
Industrial Power 


Pigott talked to the Worcester Section of the American 
Society of Mechanical Engineers on Industrial Power. 
There is a great and going movement, he said, in favor of 


O* TUESDAY evening, Dec. 16, 1919, Reginald J. S. 


installed capacity. 
tor is not over 25 per cent. 





























hour (or, as it is taken in some stations, for fifteen minutes). 
The plant or use factor is the ratio of the average load to the 
In the isolated plant the average load fac- 


Three-quarters of the time the 
full capacity is not working. The fixed 
charges per kilowatt-hour are therefore 
high, because the denominator, or the 
amount of output by which the total 
fixed charges are divided, is so small. 
When a number of these plants procure 
their power from a central station, they 
are rarely, if ever, all working at their 
maximum capacity at the same time, so 
that there is a large diversity factor, 
and the central station is able to get 
along with an installed capacity much 
less than the sum of the maximum de- 
mands of its customers. 

The third item is the cost of fuel, 
which constitutes from 50 to 80 per 
cent. of the cost of operating the power 
plant. Central stations buying in large 
quantities and being able to enforce 
penalties for departure from specifica- 
tions can buy to much better advantage 
than the small plants. 

Another consideration is reliability. 
The majority of small plants have sim- 
ply one engine, and if this gives out 
they are obliged to shut down at an ex- 
pense, in loss of profits and disorgan- 
ization, which would bear a large pro- 
portion to the entire cost of operation 
for the year. 

Another consideration is the space oc- 
cupied. Many a factory is using valu- 
able room for its power plant which is 
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FIG. 1. COMPARATIVE EFFICIENCY 


OF UNDERFEED, OVERFEED AND 
HAND STOKING WITH DIFFER- 
ENT RATES OF FIRING 


The lower curves show the amount of 
coal burned per square foot of grate sur- 
face at the corresponding capacities and 
efficiencies. The upper curves show the 
efficiencies when the number of pounds of 
coal indicated by the ordinates produce 
the capacity indicated by the abscissas. 


centralization in power production, not 
only in the supply of numerous small 
plants from the local central stations, 
but in the tying in of the large central 
stations themselves. 

In considering whether it is worth 
while to install or continue to run an 
isolated plant, one of the first factors 
to be considered is its size. This af- 
fects the thermal efficiency, the Ran- 
kine cycle efficiency, and the number of 
British thermal units per kilowatt-hour, 
which is becoming more and more the 
unit by which such stations are rated. 
\ 500-kw. turbine is able to run with 

Rankine efficiency of 50 or 51 per 
cent., a 5000-kw. turbine from 60 to 62 
per cent. and a 30,000-kw. turbine as 
igh as 75 per cent. 

The second factor affecting the econ- 
omy of such a plant is the load factor, 

the average load of the plant di- 
vided by the maximum load for one 
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HEAT-FLOW DIAGRAM 


Starting with 100 per cent of the heat from the coal on the left-hand side, 18 per 
cent goes to the stack in the heat of the gases; 5 per cent is lost by radiation; 5 per 
cent in the ash pit; 13 per cent goes to the auxiliaries, of which 12 per cent is returned 
by the feed-water heater, leaving 1 per cent to go into the work of the auxiliaries; 
2 per cent is lost in the piping; 2 per cent in the generator and turbine; 56 per cent is 
rejected to the condenser (of which 14.5 per cent may be recovered for useful pur- 
poses); 11 per cent goes to the busbars and 9.5 per cent comes off as useful power: 
this is for the industrial plant using low pressure steam for heat and processing. 





114 


making power for perhaps 10 per cent. less than it could be 
purchased for from the central station, which space might be 
employed in manufacturing the goods for which the factory 
is operated, and which would probably pay a profit of two or 
three times that made by the power plant. 

Heat is the main reason why the isolated plant can justify 
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timated upon the number of years which the machinery 
may be physically expected to last. The fixed charges for 
gas and oil plants are taken at about 14 per cent., 6 per 
cent. interest, 14 per cent. taxes and insurance, 6%4 per cent. 
depreciation and obsolescence; those for turbine plants at 12 
per cent., 6 per cent. interest, 114 per cent. taxes, 414 per cent. 
depreciation and obsolescence. Whether the values given for 
the last items are high enough is still an open question. Take 
as an example the Seventy-fourth Street Interborough Man- 
hattan type engines installed in 1900. They were taken out 
and scrapped in 1913, to be replaced by 30,000-kw. turbines. 
They have been maintained for thirteen years in 100 per cent. 
condition, but went on the scrap heap because the superior 
economy and low labor cost of the new turbine rendered the 
operation of the engines an economic loss, and nobody would 
buy them as engines; so their value depreciated in thirteen 
years from $24 per kilowatt to $1.35. In the small plant the 
labor, as well as the fuel item, is greater. 

Reference to Fig. 3 will show the large effect of use 
factor on the fixed charges entering into the total cost per 
kilowatt-hour. 

Of the heat units in coal 18 per cent. went to the stack, 5 per 
cent. to radiation and leakage, 5 per cent. in the ash and un- 
burned combustible, and 72 per cent. on an average into the 
steam. 

Another consideration which entered into the decision as to 
whether one should put in an isolated plant is the local cost 
of power. The boiler room is the place to make money. 

Mr. Pigott showed the diagram illustrated in Fig. 1, in which 
the boiler horsepower per square foot of grate surface is 
plotted against the efficiency and the coal burned per square 
foot of grate surface. The Interborough Station increased 
its efficiency 12 per cent. by changing from over- to underfeed 
stokers. The stoker pays even in small plants. If it does not 
save labor, it saves coal, and coal is more costly than labor. 
Eleven to twelve boilers per stoker operator and helper is the 
practice of the Interborough. The maintenance cost on the old 
Roney overfeeds was from 11 to 12c. per ton of coal fired, 
and 2 to 3c. for underfeed stokers. By this is meant furnace 
cost, the keeping up of the brickwork, etc. 

Four-dollar coal costs $0.1265 per million B.t.u., and 4c. per 
gal. oil 29c. per million B.t.u. Oil has little advantage in 
efficiency; that is, a furnace fired by oil is not likely to be 
much, if any, more efficient than that fired by a well-run stoker. 





COSTS OF A 500-KW. AND A 
30,000-KW. PLANT | 

The solid-line curves refer to the 
smaller, the dotted-line curves to the 


larger installation. The curves above the 
line represent the fixed charges per kilo- 





watt-hour based upon installation costs 
of $110 per kw. for the larger and $160 
for the smaller plant. The curves below 
the line represent the operative charges 
based upon $5.50 coal for the larger and 
6.50 for the smaller unit. The over- 
all cost per kilowatt-hour at any load is 
represented by the distance between the 
curve for the unit in question above the 
line and the corresponding curve below 
the line. The influence of the power fac- 
tor is brought out very strikingly. 


itself on a basis of cost. If a large 
proportion of the exhaust steam can be 
used for heating or manufacturing pro- 
cesses, the cost of the power will be 


_ Based on #550, /4000 btu. Coal_—_— 
150% Average Rating 
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greatly reduced. 

The cost of installation of a small 
plant, per kilowatt installed, is much 
greater than that of the large plant. It 
costs, roughly, $160 per kilowatt to in- 
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stall a 500-kw. plant. (It could be done 


oO 








for $80 or $85 a few years ago.) A 0 
30,000-kw. plant can be put in for about © 
$110. The larger the plant the less in- 
stallation cost and consequently less 
fixed charges. In fixing depreciation, 
obsolescence, which is simply accelerated 
depreciation, must be taken into account, 
so that the life of a plant cannot be es- 
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2 3 + 5 6 
Boiler Horsepower Capacity, Thousands 


RELATIVE COST OF HAND AND STOKER FIRING 


The upper solid curve shows the cost of operating hand-fired boilers, 

corresponding dotted curve that of operating stoker-fired boilers, both in mills per 
boiler horsepower-hour. 
Willans lines, running upward diagonally from the lower left-hand corner, show the 
total cost in dollars per hour for each load. 
difference in fixed charges between stoker equipment and hand fires, and both curves 
include maintenance cost of grates or stokers, and brickwork. 


and the 


The lower curves show the labor costs. The input, or 


The cost of stoker firing includes the 





Vol. 51, No. 3 








the 
per 


r the 
& the 
urves 





January 20, 1920 


For an equivalent heat value, oil ought to be bought at one- 
half as many cents per gallon (roughly) as coal costs dollars 
per ton; for example, if coal is $5 per ton, oil ought not to 
be more than 2!%c. per gallon, to break even on cost per million 
B.t.u. The reasons for the adoption of oil in New England 
will be other than economy of fuel in general. 

One of the principal troubles in the use of powdered coal 
is getting rid of the slag or melted ash. Another is the enor- 
mous size of furnace required. The old practice was 6 or 7 
cu.ft. per sq.ft. of grate. With the modern stoker 11 or 12 
cu.ft. are used, while 25 to 30 cu.ft. are at present required for 
powdered coal. Mr. Pigott then spoke of the colloidal fuel 
made by suspending powdered coal in fuel oil by means of a 
fixator, as was done on the steamer “Gem” of the Submarine 
Defense Association. He said that there might be good 
possibilities in this fuel, but as yet nobody has been educated 
to use it, and it is still in the experimental state. It will 
probably be somewhat cheaper than straight oil fuel. 

The fuel situation today calls for the saving of every pound 
of steam, every pound of fuel, and every foot-pound of power 
possible. 

Mr. Pigott then discussed some of the possibilities of com- 
pressed air as a subsidiary service from the industrial power 
stations. 

One way of saving power is by the more intelligent installa- 
tion of motor drives. The usual procedure is to take the 
builder’s catalog as an authority for the power consumption of 
the various machines, add the maximum power required by all 
of the machines in a group, and then put in a motor large 
enough to drive them all at their maximum demand, taking 
no account of the diversity factor. It is seldom that all of the 
machines will be calling upon the motor for their maximum 
power at one time, and induction motors can be run at 25 
per cent. over rating for a while. A little attention to this 
matter would resnit in a smaller investment for motors and 
an improvement in the power factor. 

Of the other sources of power available the hydraulic plant 
is a special case. Few isolated plants have their own water 
power. 

The higher local cost of oil fuel generally militates against 
the Diesel engine, and the fixed charges are very much higher 
than for a steam plant. Pre-war figures were $65 to $75 per 
kw. for turbine plants, as against $110 to $125 per kw. for the 
Diesel plants. The reliability of the Diesel engine is not ideal, 
and there is a dearth of trained attendants; higher skill is 
unquestionably required to operate it. 

The Ford gas-steam plant was referred to as a freak. It 
occupies six or seven times as much space as would be re- 
quired for an equivalent turbine plant, and while such a plant 
might be designed to be very economical in heat units, it 
could not be made to balance under varying loads, and the 
high fixed charges will more than overbalance operating sav- 
ings. 

The talk was illustrated with diagrams, some of which are 
here produced with explanatory notes. 


Electrical Drives for Steel Mills 


At the Engineers’ Club in Philadelphia, Penn., the Philadel- 
phia Section of the Iron and Steel Electrical Engineers held 
its regular monthly meeting on Jan. 3. The meeting was pre- 
ceded by a dinner served at the club. At 8 p. m. F. H. Wood- 
hull, chairman of the Philadelphia Section, called the meeting 
to order, and after announcing that R. B. Gerhardt, electrical 
superintendent of the Sparrows Point Plant, Bethlehem Steel 
Co.. would present a paper at the next meeting, introduced 
J. D. Wright, who presented his paper on “Electrical Drives 
for Steel Mills.’ Mr. Wright, by the use of a large number 
of lantern slides, discussed the characteristics of the load 
produced by, and the capacity of motor required to drive con- 
tinuous bar mills, merchant mills, sheet and tin mills, plate 
mills, and rail and structural-shape mills. 

The question of 60-cycle versus 25-cycle motors was given 
considerable attention during the discussion. Mr. Wright 
said that an estimate made of the cost of 50 slow-speed 60-cycle 
motors and the same number of 25-cycle motors of the same 
speed and capacity for direct connection to main-roll drives, 
showed an average of 60 per cent. higher cost for the 60-cycle 


January 20, 1920 


POWER 115 


motors. For geared motors the cost averaged 4 per cent. 
higher for the 60-cycle equipment of the same size and speed. 
In the case of two identical equipments one 60-cycle and the 
other 25-cycle, the 25-cycle motor had a power factor of &2 
per cent. against 65 per cent. for the 60-cycle equipment. To 
improve the low power factor that is inherently a characteristic 
of very slow-speed 60-cycle motors, it is necessary to gear the 
motor to the rolls. With motors of 1000-hp. and above, op- 
erating at 250 r.p.m. and less, the 25-cycle machine was to be 
preferred. 

The use of synchronous motors was suggested as a possible 
drive for certain classes of mills as a means of eliminating the 
low power factor, the motor to be connected to the mill through 
a magnetic clutch so designed that the clutch would slip before 
the load reached the pull-out torque of the motor. The chief 
objections raised to this was the use of a magnetic clutch. It 
was the consensus of opinion that where clutches had been 
used in steel mills, they had given considerable trouble even 
on auxiliary drives. Furthermore, when a billet cobbles in a 
mill, it is frequent practice to reverse the motor and back it 
out of the mill, and the synchronous motor would not be ap- 
plicable to this practice. There is one brass rolling mill in this 
country driven by a synchronous motor, but no steel rolling 
mill. It was brought out that in one case a synchronous motor 
was considered as a drive for a tin mill on account of the 
bad power factor of this type of load, but after careful con- 
sideration it was recommended against at that time, although a 
large rolling mill in England is driven by a synchronous motor. 

For mills rolling rails and structural shapes, such as I-beams 
from 24 in. down to 10 in., variable speed is necessary. In 
this case the power required to drive the rail mill will determine 
the size of the motor. 

Although the question of placing the flywheel on the pinion 
or gear shaft, in geared motor drives, came up for discussion, 
no definite opinion was expressed on the subject. It was 
thought by some that in certain cases of motor shafts breaking, 
it was traceable to the flywheel being placed on the motor 
shaft. 

In answer to a question on the power consumption per ton 
of steel rolled, Mr. Wright said that this varied from as low 
as 6 kw.-hr. per ton for bar mill to as high as 200 kw.-hr. per 
ton for sheet mills. However, sheet mills are in operation, the 
power consumption of which is as low as 100 kw.-hr. per ton. 
The speaker pointed out that the friction load on a sheet mill 
was very high, amounting in some cases to 50 per cent. of the 
total power consumption; therefore for efficient operation with 
this type of mill it was necessary to watch the friction load and 
keep it as low as possible. 


Shortage of Engineering Specialists 


A veritable stampede of buying engineering services char- 
acterized the year 1919 as viewed by the service department of 
the American Association of Engineers. Employers are start- 
ing this year under pressure of unprecedented demand for 
technical men to increase production. The acute shortage of 
specialists in engineering looms larger in American industries 
just now than does the fate of the Peace Treaty. Information 
is received from many sources of professional engineers at- 
taining the distinction of leadership, which they won under 
difficulties of production, transportation and labor, some of 
which at the time of their development seemed insurmountable. 

Manufacturing has not attained the volume that would have 
been possible but for labor and fuel handicaps, but the total 
of production has been large and the demand for engineers 
is increasing steadily. The technical man has never been upon 
a higher plane of esteem or on a more satisfactory basis than 
at the present, and this is resulting in higher professional 
remuneration. 

The anxiety over the question of employment for the large 
number of engineers returning from military and naval service 
has disappeared. Conditions have taken care of that promptly 
and comfortably and without overcrowding the market except 
for field engineers and superintendents of construction. The 
present demand is for engineering draftsmen, especially de- 
signers with experience in mechanical, structural or concrete 
work. Location is mostly in the Central States, particularly 
Ohio, Minnesota and Michigan. 
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High-Speed Turbine Gears 


A paper on “High-Speed Turbine Gears” was read before 
the Manchester Association of Engineers on November 22, 1919, 
by Prof. Gerald Stoney, M.A.I., F.R.S. After a few remarks 
on the evolution of the steam turbine and its adaptations, the 
author remarked that in order to obtain silence and smooth 
running in a high-speed gear the utmost accuracy in the cutting 
of the teeth was requisite. He said there were three principal 
methods of generating such teeth: Cutting the teeth with an 
end miller, as in the Citroen gears; planing or shaping out the 
teeth, as in the Fellows and Sunderland methods; and cutting 
the teeth from a hob, which was really a cutter in the shape 
of a worm. The two latter processes had the advantage that 
the teeth were automatically generated from a straight-sided 
cutter. The last-named process was almost universally adopted, 
and it was used in the gear-cutting machines made by Muir & 
Co., of Manchester, who had supplied large numbers of such 
machines. 


At first considerable trouble was caused by the fact that the 


master wormwhecl, which rotated the gear wheel, was not. 


quite accurate. This difficulty caused Sir Charles Parsons to 
devise what was known as the “creep,” under which the gear- 
wheel to be cut was caused to rotate at a slightly lower speed— 
about 10 per cent.—than that of the master wormwheel. By 
means of that device the errors were not only reduced to about 
one-eighth, but were distributed in spirals on the gearwheel 
instead of being parallel with the axis—a most important point. 
Even if the master wormwheel were true to begin with, it 
tended to wear out of truth, and the effect of such wear was 
minimized by the creep. As a result this addition to the ordi- 
nary gear-cutting machine had been very largely adopted, and 
of the gears at present in use in this country about 85 per cent. 
had been cut on machines fitted with the creep. 

Helical gears for geared turbines, the author said, were in- 
variably made with involute teeth, which had this advantage 
among others, that the centers could be slightly varied so as to 
give the desired clearance between the teeth, for it was found 
that this clearance had to be suitably adjusted so as to be 
neither too little nor too much. Another point was that such 
gears could be generated from a hob with straight sides; thus 
it was simple to manufacture them accurately. The angle of 
the hob varied somewhat in practice, but a very common tooth 
had the same angle for the hob as the Brown & Sharp tooth; 
namely, 14%4 degrees. It was requisite that the bottom of the 
tooth be well rounded and have no sharp angles, and it was 
surprising that this precaution was so often neglected in gears 
of all classes. The angle of the first gears was about 23 de- 
grees, but 45 degrees had been extensively used, for the larger 
angle had been found to conduce to silent running. There 
seemed now to be a general opinion, however, that 45 degrees 
was rather too large, and the angle now generally adopted was 
about 30 degrees. 

With reference to pitch the author said that fine pitches in 
most cases gave more silent running at high speeds, and a 
normal pitch—that was to say, the pitch measured at right 
angles to the teeth of 0.583 in. (or 7/12 in.)—had been largely 
used in this country, with about 0.4 in. for small pinions or 
where extreme silence was of importance. In the United States 
larger pitches of 0.9 in. or even more were often used. 

The minimum number of teeth in a pinion was 19, with nor- 
mal addendum and dedendum, but 22 to 25 were preferable. A 
peculiarity of involute gear was, he said, that by varying the 
addendum and dedendum interference could be avoided, and 
thus smaller numbers of teeth than these could be used in 
certain cases. 

The whole gear had to be supplied with an ample amount of 
oil, which was generally squirted from nozzles under pressure 
against the teeth where they came into contact with one an- 
other. This large supply of oil was necessary not only to lubri- 
cate the teeth, but also to carry off the heat that was generated. 
It was usual to have %-in. to #s-in. nozzles of about 5-in. pitch, 
squirting oil under a pressure of 10 Ib. to 20 lb. per square inch 
on to the line of contact between the gear wheels. The quan- 
tity of oil used was about one gallon per minute for each 100 
to 150 hp. transmitted. The gear case had to be well drained, 
for if the wheels were allowed to dip into oil at the bottom, 
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much heat would be generated by the churning of the oi 

The power that could be transmitted by a pinion depend 

upon the allowable tooth speed, the allowable pressure per inci 
run, and the allowable distortion caused by the deflection an 
twist of the pinion, which had to be so small that the distribu 
tion of pressure on the teeth remained practically constant 
Further, the stresses on the material had to be within safe lim 
its. All these limits could be determined only by actual pra 

tice; and in this country a conservative policy was wisely d« 
cided on, and as experience was gained the allowable powe 
transmitted by any given pinion was increased. One result o 
this policy had been that failures of gears were few and fa: 
between; in fact, the gear was quite as reliable as other pari 
of an installation, if not more so. 

Tooth speeds up to 120 ft. per sec. were common and had i 
many cases been exceeded. What was exactly the limit o: 
speed was uncertain, but so long as lubrication could be main 
tained there did not seem to be any reason why the figure given 
should not be considerably exceeded. 

The pressure on the teeth was generally reckoned in pound 
per inch run, and was of course the same whether per axial 
inch or per inch of tooth along the helix. It was determined 
by the safe limit of bending stress on the tooth and of th 
pressures at the points of contact, as well as by danger of the 
oil film failing. The bending stresses were in practice very low 
and could in general be ignored. For similar crushing stress o1 
the material of the tooth the pressure per inch run varied di- 
rectly as the diameter; or p = ad, where p was the pressure pe 
inch run in pounds, d the pitch diameter of the pinion in inches, 
and a a constant. Similarly, the stress on the oil film would 
obey some such law as p = bd”, The whole theory of the lubri 
cation of gear teeth was a most difficult one, and one that had 
been only partly worked out. Reference was made to a paper 
by H. M. Martin in which reason was given for the assumption 


often made that p=b Vd. These two conditions meant that 


up to a certain diameter p = ad, and that above it p=b V d. 

In this country Messrs. Parsons, who were the pioneers 11: 
these gears, very wisely resolved not to exceed a=80 and 
b=175; but as experience was gained b had been increased, 
first to 220 and now to 250, and other makers of gears seemed 
to have followed the same line closely. In America Mr. Mc 
Alpine had adopted a value for a of 105, and had ignored } 
He claimed to be able to use these high pressures by the use 
oi his floating frame gear. 

The distortion of the pinion, the author said, was made up of 
two items—the twist of the pinion caused by the torque it 
transmitted and the bending caused by the pressure on the 
teeth. In estimating these factors, it might be assumed that 
the pressure on the teeth was uniform along the pinion—or, in 
other words, that the torque diminished uniformly from the 
driven end to the free end of the pinion. It might be further 
assumed that the effective diameter of the pinion was the pitch 
diameter. 

There were two cases to consider—that in which there was 
no center bearing, and the pinion was supported from the ends, 
and the case in which there was a center bearing. The deflec- 
tion of the pinion could be calculated in the usual way. It was 
found that in the case of a pinion without a center bearing the 
bending or deflection was the chief thing to be considered, 
while in the case of a pinion with a center bearing the twist 
was the chief thing. The allowable amount of distortion was 
very small, and in good design did not exceed one-thousandth 
of an inch. Of course the stresses on the material arising from 
bending and shearing had to be kept within safe limits, but 
these were generally quite low. 

The alignment of the gears in the gear case was of the great- 
est importance, as also was the construction of the gear case. 
There were two principal types—the rigid gear case originally 
introduced by Sir Charles Parsons, which was the type gen- 
erally adopted in this country; and the floating frame type in- 
troduced by John H. McAlpine in America. In actual practice 
the principal thing to be taken into consideration was the twist 
in the case of a pinion with a center bearing and the bending 
in one without such a center bearing. The exact angle that a 
floating frame of the McAlpine type would take up was depend- 
ent upon the distribution of pressure along the teeth. The gen- 
eral practice in this country was to have a rigid gear case, and 
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it was found that the distribution of wear along the teeth was 
quite uniform, without the use of such an arrangement as the 
floating frame. In this respect it had to be remembered that 
the distortions in question were very small, never exceeding 
one-thousandth of an inch, and that the inevitable elasticity of 
a rigid gear box helped to diminish their effect. Besides, the 
oil film in the bearings was of considerable thickness, probably 
of the order of several mils. Little was known about the thick- 
ness of the oil film in a high-speed bearing; but there was evi- 
dence to show that it was very considerable, and that it must 
be fairly thick was further shown by the clearance that had to 
be given in a high-speed bearing. This clearance was from 2 
to 3 mils per inch diameter, and thus was very large in com- 
parison with the distortions to be dealt with. A very small 
variation in the thickness of the oil film would therefore com- 
pensate for the distortion of the pinion. 

The rigid gear was the usual design adopted in this country, 
and the experience with some sixteen millions of horsepower 
of gears that had been constructed or were on order was that 
it worked excellently and was most reliable and efficient. On 
the other hand, the floating frame type of gear was used large- 
ly in America, and was said to give excellent results.—The 
Engineer. 


Social Function of the} Engineer 


The New School for Social Research of New York has ar- 
ranged for a series of weekly lectures on “The Social Function 
of the Engineer,” to begin Feb. 2 and be given each Tuesday 
evening thereafter for twelve weeks at the school, 465 West 
23d street, New York. The course will be conducted by 
Guido H. Marx, professor of mechanical engineering at Le- 
land Stanford University. The theory upon which the course 
is based is that the production and distribution of goods is now 
fundamentally an engineering as well as a social problem. The 
engineer’s function is to insure the full use and unimpeded 
operation of the material resources and industrial equipment 
of the nation, with a view to securing a larger volume of pro- 
duction and a more adequate distribution of the output. The 
course will be directed primarily to technical men, and its pur- 
pose will be to reach a common understanding of the existing 
industrial and social problems. 

The New School of Social Research at which this course 
will be given was founded last year by a group of men who be- 
lieved that there was educational need for an institution of the 
kind. Its purpose is to supply instruction of a post-graduate 
character, although an academic degree is not required for ad- 
mission. Each student is assumed to be pursuing his particular 
studies for their own sake for his own aims, so there is no 
prescribed courses of study or fixed curriculum. There is also 
no grant of degrees. 


Ontario A. S. M. E. Meeting 


The American Society of Mechanical Engineers, Ontario, 
Canada, Section, held a meeting on Dec. 18, 1919, at the 
Engineers’ Club. Before the paper of the evening was read, 
Prof. R. W. Angus, the chairman, gave a report of the con- 
vention in New York of the parent society. He was Ontario 
representative at the Sections conference held coincidently with 
the engineering convention and gave an interesting account of 
the progress made in section organization, showing that since 
the A. S. M. E. had begun to systematically develop in this 
way and capitalize the local interest of engineers in their 
home problems, it has stepped ahead till it now leads in mem- 
bership all other national professional engineering societies. 
The keynote of the New York convention itself was organ- 
ization for codperation with labor, so as to cut the ground 
from under the feet of the agitating troublemaker by giving 
him no excuse for existence. 

Mr. Quesnal read a paper prepared by himself and Mr. 
Lewis, both of the John Inglis Co., on “Thirty Years’ Progress 
in Boiler Construction in Canada.” Mr. Quesnal spoke of the 
shop practice of earlier days and traced the progress of im- 
provements in methods and quality to the present day. He 
gave illustrations of the great speed of modern construction 
due not only to the large and powerful machine equipment 
but to the excellent small tools, mostly air-driven. These had 
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revolutionized the practice of the old-time shops, even before 
the giant rolls and drilling machines became common. He 
spoke feelingly of the troubles that centered about the old- 
time flanging fire and of the various expedients that were used 
to get the head flat and the right size and contrasted this with 
modern hydraulic sectional and four-post machines. Another 
feature that amused the younger members was a description 
of old-time methods of dishing a tank head, by digging a con- 
cave hole in the dirt floor to act as a die under the plate, and 
the dropping on to the red hot plate, a large cast-iron ball 
which was manipulated by means of a rope wrapped about an 
overhead shaft. A variation of this, which involved the use 
of great wooden mallets swung by men standing around the 
circle of the plate, seemed even more antique. 


No Shortage of Mexican Oil 


From the Mexican Embassy comes the following official re- 
port, issued by the Department of Industry, Commerce and 
Labor: 

The production of Mexican petroleum, far from having de- 
creased, is progressively increasing. At the beginning of 1919 
the potential daily capacity of all wells was 1,400,000 bbl. In 
the middle part of that year it was 1,800,000 and today it is 
over 2,000,000 bbl. Notwithstanding the fact that four pe- 
troleum wells have gone dry, the owners are using only 12 
per cent. of the potential capacity, owing to the lack of vessels 
for transportation, a cause entirely apart from the Mexican 
petroleum policy, and the regulations of the government, which 
seeks only the compliance of its laws. The petroleum supply 
could be increased eight times if there were vessels, even with- 
out drilling new wells. The production of petroleum during 
1918 was 64,000,000 bbl., and last year it was over 80,000,000 bbl. 

In view of the foregoing information, the Mexican Embassy 
is in a position to deny emphatically the rumors which are 
being spread with the idea of making the American people 
believe that the Mexican petroleum industry is decreasing, 
whereas statistics prove the contrary. 

The Mexican government is not preventing the production 
or the exportation of oil by any owners thereof, and while on 
four or six cases it has been deemed expedient to exact com- 
pliance from those who have disregarded the laws and regula- 
tions bearing on the boring of new wells, there is no cause to 
fear a shortage of Mexican oil supply attributable to any 
action of the Mexican government. 
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Light-Load Running Device for 
Semi-Diesel Engines 


When a semi-Diesel crude-oil engine is run on light load, 
it consumes an extremely small quantity of fuel, and the heat 
produced is inadequate to vaporize the fuel oil for the suc- 
ceeding injections and to give complete combustion. Messrs. 
Vickers-Petters, Ltd., have achieved a satisfactory solution, 
which, in addition, enables the engine to run at slow speed 
with perfect combustion and regularity of ignition. With the 
Petter patent light running device means are provided for 
giving a supplemental injection which is forced into the com- 
bustion chamber earlier than the normal injection. This is 
effected by giving an extra stroke to the fuel pump on single- 
cylinder engines, and on multi-cylinder engines a device is 
fitted whereby any fuel pump may be made to deliver fuel to 
two cylinders at each stroke, one portion of the charge being 
injected into the cylinder normally supplied and at the correct 
timing, and the other portion is injected in advance of the 
normal timing. In this way each cylinder is supplied with an 
advanced injection. 

The earlier injection of the light charges gives more time 
for the vaporization of the fuel oil and maintains sufficient 
heat in the combustion chamber to produce perfect combus- 
tion, and the engine will continue to run at no load firing 
regularly without the aid of the starting lamp. The device 
also enables the engine to be run at low speed with the same 
result—The Electrical Review, London. 


Abatement of Corrosion in Central 
Heating Systems* 


The main source of corrosion in hot-water or steam pipes 
has been traced to dissolved oxygen brought into the system 
either with the feed water or through leaks in return lines 
under a vacuum. Both wrought-iron and steel pipe are in- 
herently subject to corrosion, and records seem to show prac- 
tically no difference between reputable makes of either kind. 

Referring to a paper by Speller and Knowland in the Pro- 
ceedings American Society of Heating and Ventilating En- 
gineers, Vol. 24, p. 217, it is pointed out that water in a liquid 
state may be considered as made up of positive hydrogen ions 
and negative ions. When this water comes in contact with 
iron, a number of minute electrolytic cells are established and 
a weak current flows from point to point. This action results 
in the removal of metallic iron from the positive points of the 
surface, or the “anodes,” and the positively charged hydrogen 
ions are deposited on the negative points of the surface, or 
“cathodes.” As soon as the positive hydrogen ions reach the 
cathode, they lose their charges and form a protecting coating 
which, when dense enough, stops further electrolytic action. 
If no oxygen is present this, so-called polarizing, coating re- 
mains on the cathode and no further rusting can take place. 
If free oxygen is present, however, the discharged hydrogen 
ions at once unite with it, leaving the cathode points clear for 
continued action. The presence of various salts in the water 
may help or hinder the action by their properties of increasing 
or decreasing the electric potential or voltage. The important 
point to remember is that corrosion is an electrolytic action 
and that it can be stopped by polarizing the cathode by any 
means whatever. The easiest general method seems to be 
by keeping oxygen out of the water. 

Recirculation of the same water in the piping systems has 
been found to help unless a considerable proportion of makeup 
water, bringing with it a constant fresh supply of air, is in- 
troduced. Experiments in reducing the activity of the water 
by allowing it to come to rest several minutes at a temperature 
of 180 deg. F. in a vented tank result in the liberation of the 
bulk of the gases and in a material reduction in corrosion. 
The introduction of expanded steel lathing, and of a filter to 
clarify the water, eliminated practically all the oxygen at 
that point and after three years practically no corrosion was 
found in the piping. 





*Abstract of Technical Paper 236 of the Bureau of Mines, by F. M. 
Speller. 
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Where exhaust steam from reciprocating engines is used, 
the coating of oil that usually forms on the inside of the re- 
turn pipes gives considerable protection. In such a case a 
pure mineral oil with a paraffin base should be used. A case 
is cited where such an oil was introduced into a turbine to 
prevent corrosion of the blades. This resulted in considerable 
improvement, although it is admittedly a makeshift. 


Artificial Daylight Achieved 


The American Chamber of Commerce in London reports that 
a light has been perfected in Great Britain which far sur- 
passes any existing arrangement of artificial light and is the 
closest approximation to actual daylight ever accomplished. 

The apparatus consists of a high-power electric light bulb, 
fitted with a cup-shaped opaque reflector, the silvered inner 
side of which reflects the light against a parasol-shaped screen 
placed above the light. The screen is lined with small patches 
of different colors arranged according to a formula worked 
out empirically by Mr. Sheringham, the inventor, and care- 
fully tested and perfected in the Optical Engineering Depart- 
ment of the Imperial College of Science and Technology. 

The light thrown down from the screen is said to show col- 
ors almost as well as in full daylight. A test was made with 
such articles as colored wools, Chinese enamels, pastels and 
color prints, each being subjected successively to daylight, ordi- 
nary electric light and the new Sheringham light. Under the 
new light delicate yellows were quite distinct, indigo blues 
were blue, cobalts had their full value and violets lost the red- 
dish shade which they display in electric light. 


Outlook for Engineering Service 


The demand for men of special experience is greater today 
than ever before since the service department has been in 
operation, so the American Association of Engineers reports. 
The greatest demand for men runs along mechanical lines, 
especially that of designers, but there is not an abundant sup- 
ply of structural designers men familiar with reinforced con- 
crete, power plants or electrical engineers. The salaries paid 
to new men are good, except with a few large companies. Most 
of the positions open at this time are east of Chicago, particu- 
larly in northern Indiana, Ohio and Pennsylvania. 

Positions in sales engineering are to be obtained, but in 
most cases the firms desire a man with sales experience and 
engineering training. General business conditions viewed by 
the Service Department are improving. There is very little 
unemployment among technical men, the demand being far 
greater than the supply. Out of the 600 registered as open for 
positions less than 2 per cent. are out of employment. 


Proposed $5,000,000 Central Station 


It has been reported that the Hartford Electric Light Co., 
of Hartford, Conn., is planning to meet the power require- 
ments for the greatly increased manufacturing in the city of 
Hartford within the next few years and has decided to erect 
and equip what is known as Meadows power plant, which, 
when completed, will have 100,000 kw. capacity. 

The new plant will be erected and equipped in sections, each 
for the generation of 20,000 kw., the first section to be com- 
pleted and in operation on or before the close of 1921, the 
others to be completed as rapidly as possible or as the new need 
of new manufacturing plants may warrant. It is understood 
that more than five million dollars will be spent by the company 
in carrying out its project. 


Of the total 3,000,000 hp. of water power in Finland, about 
1,050,000 hp. is available for industrial development. Of this 
only approximately 150,000 hp. is at present developed. There 
are 79 of these waterfalls with capacities ranging from 5,000 
to 300,000 hp., 42 of which range from 5,000 to 20,000 hp.; 25 
from 20,000 to 50,000 hp.; 6 from 50,000 to 100,000 hp.: and 6 
from 100,000 to 300,000 horsepower. 
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Experimental Retort Test of 
Orient (Ill.) Coal 


The following is from Technical Paper No. 134, of the 
Bureau of Standards. The Bureau, in connection with two 
special coke-oven tests, found it desirable to investigate the 
influence of the temperature of coking upon the quality of 
‘he coke produced and upon the quantity and quality of gas 
made from the coal. Although several very similar coals 
were used in the oven tests, the experimental retort work 
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the coke. The coke had very small and regular cell structure, 
but was soft, shattering rather easily, having a longitudinal 
fracture and showing a tendency to finger. It was light in 
weight and of a dark silver color. 


TABLE III. EXPERIMENTAL RETORT TESTS OF ORIENT COAL 





——————_Test No.—— 
1 2 3 4 5 
Temperature average Ti (deg. C)..... 840 775 700 600 605 
Weight of dry coal (pounds)......... 4.48 4900 4.00 4.00 3.20 
Gas generated (cubic feet at 30 inches 
Ie EEG Os cnrsdmrntcnueaninanecaes 26.3 18.5 13.6 8.5 7. 


+ 8 
Gas per pound of dry coal (cubic feet). 5.87 4.62 3.40 2.12 2.44 
Gas per net ton of dry coal (cubic feet).11,750 9250 6800 4250 4850 


was limited to coal obtained from the Orient mine of the ae S ee... 
Chicago, Wilmington & Franklin Coal Co., Franklin County, coal 


TABLE I. ANALYSIS OF THE 


Volatile matter 
Fixed carbon 
As 


PI ie ino ctatelegicia'” Atcha ohacrsig&caaaidiaienta 
Total carbon 
Hydrogen 
I is og on errs barn ark ornate. kivarw bialoiere 
Ratio: hydrogen-oxygen 
Se UU GP WI I oo 5 560, 60185: 0 isi wie ecerceieiaeevioin 
B.t-u. per pound (dry and ash-free).............. 


rABLE II. SIZES OF CRUSHED COAL AS 
MENTAL RETORT TEST 


Percentage 
Through 
Mesh Sieve Mesh 
8 99.7 40 
10 89.5 60 
20 50.8 80 
30 36.7 100 


Ill. The coke was fairly good, and the charge was thoroughly 
coked, showing considerable contraction in the sample box. 


The pieces were of medium size with no 


and only a small amount of fine pebbly material on top of 


Bib akOiieeanniors 10.0 12.2 18.7 15.9 
Candle-feet of gas per pound of dry 
Sipci alee baie ieee alee: ae wle eS WETS i 46.2 41.5 33.3 38.8 
Specific gravity of gas..........s..0. 465 .510 .625 .660 .655 
P Analysis of gas: 
COAL ies oc icc waists taspin scsawne Cee? ay 60 $2 72 82 
—Per Cent.— GIS eavertteotavarb.ide-teiaera oa sais Wa ava fandcorun ans 1.0 1.3 1.0 8 1.6 
seen See 38.0 MMIII viactasera spear Siar nics 4 aseiewiew 2.2 3.1 3.8 5.0 5.2 
ee 53.4 NE c5s-eaarek areas aurtoww-oa oneness 37.3 13.6 1.3 8.1 8.3 
inet 9.9 6 RaW sieeendumewse Gikbliaiwewae anys cis 25.1 30.6 36.6 37.1 39.5 
itis 87 1.47 BE ars. acsieaieniewaren ela etacaveiers ers binieta a. 46.3 44.7 33.6 30.3 26.0 
aren .007 .002 Dh Vi toharavatiace avatar Kaan tetanic a erareevaasilate 3.4 1.6 a5 11.5 11.2 
wei ane 76.3 Heating value, calculated from analysis 
Pa 5.1 5.3 REED | -.0r6-c:0 ae ean aa eR Nre aie eae alb8 510 570 600 610 625 
a 8.5 B.t.u. in gas per pound of dry coal.. 3000 2630 2040 1300 1520 
aca. ee 62.6 Coke formed: 
sees LESe0 13,000 Large (pounds), dry........ pastas cat 2.99 2.66 2.79 2.72 2.19 
ovwe 84,200 14,200 Loose material (pounds), dry....... 0.04 0.06 0.17 0.21 0.19 


USED IN EXPERI- 
Coke yield: 


Large (per cent. of dry coal)...... 67.0 66.5 70.0 68. 68.5 

— Loose material (per cent. of dry coal) 1.0 1.5 4.0 5.0 6.0 

— Total (per cent. of dry coal)..... 68.0 68.0 74.0 73.0 74.5 
19.3 Coke analysis (dry basis): 

13.3 WI sissies l erarecatenaraigreravprarersie SAKA 5.3 re aA 1235 14.0 

11.0 NE OURIIIIR <<: araiig.cpchsandvereniw'ov5sa7s abate ee 80.2 79.1 cies Suen 74.2 

ME A Gins clara Cheeeseaewanwee es 14.5 13.8 11.8 

I fire tiicigsatavaamereAtataRincepowieren ss .78 .78 1.23 

ee ent 014 0.14 .004 


evidence of sponge 


Total (pounds), dry 


Test No. 2 was made at as nearly as possible constant vapor 
temperature, 73, of 775 deg. C. 


Siero siete eeibel eile 3.03 2.72 2.96 2.93 2.38 








Obituary 








Charles Keith Blackwood, vice-president, 
assistant treasurer and a director of the 


Sullivan Machinery Co., of Chicago, died 
on Dec. 14, 1919. 





Personals 


PO 








Arthur M. Crane, formerly general sales 
manager, has recently been appointed gen- 
eral manager of the New York Continental 
Jewell Filtration Co., Nutley, N. J. 


Hugh L. Siegel, formerly general sales 
manager for the Ford Roofing Products 
Co., is now with Walter A. Zelnicker Sup- 
ply Co., as assistant to the president. 


J. W. Ledoux has resigned as chief en- 
gineer of the American Pipe and Construc- 
tion Co., to open consulting engineering of- 


fices at 112 North Broad St., Philadelphia, 
Penn. 


Burt A. Waltz, formerly assistant me- 
chanical engineer for the Osborn Engineer- 
ing Co., Cleveland, resigned to become 
chief engineer of the Portage Rubber Co., 
3arberton, Ohio. 


W. P. Starkey, formerly engineer of the 
Harrisburg (Penn.) Pipe and Pipe Bending 
Co., and general superintendent for the 
last six years, has resigned his position, 
but will continue his interest in the com- 
— as a member of the board of di- 
rectors. 


Roi B. Woolley, who has been director of 
publicity of the Society for Electrical De- 
velopment, Inc., for the past two years, is 
now with Thos. F. Logan, Inc., Advertising 
Agency, New York City. Mr. Woolley. 
who has been seventeen years in sales and 
idvertising capacities, joined the society 
after service overseas: he will specialize 
on electrical and merchandising accounts. 


Francis H. M. Riley, formerly associated 
with Vaughn & Meyer, consulting engi- 
neers, of Milwaukee, announces his ap- 
pointment as Wisconsin representative for 


the Vulcan Soot Cleaner Co., Du Bois, 
Penn.; Vulcan Fuel Economy Co., Chi- 
cago; Green Engineering Co., East Chi- 
cago, Ind. His offices are at 614-615 Se- 
curity Building, Milwaukee, Wis. 


1. F. Baker, of the Wesinghouse Electric 
International Co., who has been located in 
the New York office of the company for the 
past two years, is now on his way to 
Tokio, Japan, where he will act as a 
special representative of the Westinghouse 
International Co. Mr. Baker entered the 
Graduate Student Course about 1908, later 
serving in various capacities in the resale 
and contract sections of the sales depart- 
ment. In 1918 he was transferred to the 
Foreign Department, which later became 
= Westinghouse Electric International 

oO. 


George M. Brill has become established 
as a consulting engineer in New York City, 
with offices in the Singer Building. Mr. 
Brill’s engineering experience has been 
wide and varied. He has been successively 
chief engineer of the Solvay Process Co., 
general engineer of Swift & Co., consulting 
industrial engineer in Chicago for a num- 
ber of years, consulting mechanical engi- 
neer of the Guggenheim interests, commis- 
sioned as major in Ordnance Reserve 
Corps, and in the service was in charge of 
plant facilities; resigned commission to 
take charge of requirements for the Emer- 
gency Fleet Corp., of which he was later 
consulting engineer. He has also designed 
and supervised the construction of several 
high-tension transmission lines. 


Edward D. Kilburn, who since March 15, 
1917, has been New York district manager 
of the Westinghouse Electric & Manufac- 
turing Co., was recently elected vice-presi- 
dent and general manager of the Westing- 
house Electric International Co. Mr. Kil- 
burn was graduated from Cornell Univer- 
sity, and immediately after leaving college 
entered the employ of the Westinghouse 
Electric and Manufacturing Co., for a 
number of years being located at the Syra- 
cuse office of the company. Subsequently 
he was transferred to the Westinghouse 
Machine Co., with headquarters at New 
Haven, Conn. In 1915 he returned to the 
Electric Company as manager of the power 
division of the New York office. <A year 
later he was also made manager of the 
railway and lighting divisions, subsequent- 
ly becoming manager of the office. 





Engineering Affairs | 





The American Soclety of Mechanical 
Engineers, St. Louis Section, will hold a 
meeting on Feb. 20, and at a dinner at the 
Midland Valley Country Club C. B. Lord, 
mechanical engineer of the Wagner Elec- 
tric Co., will talk on “Industrial Fatigue.”’ 


The Association of tron and Steel Elec- 
trical Engineers, Philadelphia Section, will 
hold a meeting on Feb. 7. R. B. Gerhardt, 
superintendent of the electrical department 
of the Bethlehem Steel Co., Sparrows 
Point, Md., will present a paper on the 
“Electrical Features of a Modern Mill." 


The Manufacturers’ Aircraft Association 
will hold its second annual aéronautical ex- 
position in the Seventy-first Regiment Arm- 
ory, 34th St. and Park Ave., New York City, 
Mar. 6-13, at which will be exhibited com- 
mercial airplaines, planes for private use, 
planes for transportation of freight and 
mail, etc. 





The American goed of Mechanical En- 
gineers, St. Louis Section, will hold a joint 
meeting with the Associated Engineering 
Societies of St. Louis on Jan 28, at which 
A. J. Brandt, engineer of the St. Louis 
Manufacturing Co., will deliver an illus- 
trated paper on the “Construction of the 
Ola Hickory Smokeless Powder Plant at 
Nashville, Tenn.” 


The American Society of Mechanical En- 
gineers announces the following Section 
meetings: Jan. 21, New Haven, Conn. 
Joint meeting with the Winchester Engi- 
neering Club at the Mason Laboratory, 
Yale University: Subject: “Heat Treat- 
ment of Steel.’’ Jan. 22, Boston, Mass., at 
the Boston Engineers’ Club. Subject: ‘‘Re- 
search.” Speakers: Dean John R. Allen 
and Prof. A. M. Greene. Jan. 23, Schen- 
ectady, N. Y., at Edison Hall. C. E. Jo- 
hansson will talk on “Gages."”” Jan. 27, 
Atlanta, Ga., in Carnegie Librarv reading 
room. Charles M. Rogers will talk on ‘Oil 
as a Fuel.” Jan. 27, Philadelphia, Penn., 
at the Philadelphia Engineers’ Club. Nor- 
man Reinicker will talk on ‘‘Modern Boiler 
Room Practice.”” Jan. 27, Cleveland, Ohio, 
in the rooms of the Cleveland Engineering 
Society. Roof Garden, Hotel Statler.- Sub- 
ject will be announced later. 
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The Engineers’ Club of Philadelphia will 
hold a meeting on Jan. 22, at which the 
Society of Automotive Engineers, Philadel- 
phia Section, will hold a joint meeting with 
the New York Section. The afternoon ses- 
sion will be devoted to making a special 
trip to the Philadelphia Navy Yard to_in- 
spect a Diesel engine taken from a Ger- 
man submarine interned at the navy yard. 
The evening session will be held at Kug- 
ler’s. Hubert C. Verhey, head of the 
Diesel Engine Unit of the Emergency Fleet 
Corp., will talk on ‘‘Modern Practice in 
Heavy Oil Marine Engines and Possible 
Developments.” There will also be discus- 
sions by well-known builders of Diesel en- 
gines. 








Business Items | 





The Massachusetts Blower Co. announces 
that it has opened an office in the Kimball 
Building, 18 Tremont St., Boston, Mass., 
with A. C. Bartlett in charge. 


The Nickle Engineering Works, Saginaw, 
Mich., is installing additional machine shop 
equipment to increase the scope of its 
operations. 


Grinnell Co., Inc., Providence, R. I., has 
taken over all of the sales and contracting 
business carried on for vears by the Gen- 
eral Fire Extinguisher Co. 


H. W. Johns-Manville Co. announces the 
removal of its Des Moines office to more 
modern quarters at 213 Ninth St., of which 
W. B. Roberts is in charge. 


The American Steam Conveyor Corp., 
Chicago, announces that the Atlas Machin- 
ery and Supply Co. is now handling the 
sale of its conveyors in the St. Louis terri- 
tory, with offices at 1416 Syndicate Trust 
Building. Wm. H. Patton is in charge, and 
has associated with him his brother, W. R. 
Patton. 


The Westinghouse Air Brake Co., Wil- 
merding, Penn., in order to provide facili- 
ties adequate to handle the increasing ex- 
port husiness and to develop its foreign 
trade to a greater extent, has organized an 
export department with headquarters in 
the Westinghouse Building, Pittsburgh, 
Penn., with E. A. Craig as export man- 
ager. Mr. Craig has been associated with 
the Westinghouse Air Brake Co. for thir- 
ty-two years, successively as auditor and 
assistant secretary and Southeastern man- 
ager of the company. This department will 
be represented in the New York office by 
W. G. Kaylor and in South America by R. 
M. Oates. 


Pratt & Cady Co., Inc., Hartford, Conn., 
announces the following appointments: E. 
Coit Magens, director of sales; O. Lamson 
Beach, manager, Metropolitan Store, 259 
Canal St., New York City; Quay T. Stew- 
art, sales representative, Minneapolis, 
Minn.; Henry J. Bride, sales representa- 
tive, Hartford, Conn.; also the opening of 
branch stores at 529-531 Arch St., Phila- 
delphia, with H. H. Freund, Jr., manager 
505 Mission St., San Francisco, Calif., C. R 
Mendelson, manager. In addition to its 
other lines, the company now also manu- 
factures the Davis and Berryman line of 
feed water heaters, hot water generators 
and power pumps, having purchased this 
business from I. B. Davis & Son, the orig- 
inal manufacturers. The company has 
further extended its line by the more re- 
cent purchase of a welded steel tubing 
business and will continue manufacturing 
welded steel tubing in the various diame- 
ters and gages. 








Trade Catalogs 








The Illinois Stoker Co., Alton, Ill., has 
issued Catalog K, a publication of sixteen 
pages devoted to automatic stokers for oil 
refineries. As the shell type still is used 
in the majority of installations, the cata- 
log deals principally with the general ar- 
rangement, construction, operating prin- 
ciples and advantages of the company’s 
latest type of forced-draft stoker as ap- 
plied to shell stills of all kinds. It is of 
interest to point out that the stoker passes 
entirely through the setting and discharges 
the ashes at the rear, so that no ashpit is 
required. The concluding pages contain a 


summary of the advantages of stoker vs. 
hand firing. 
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THE COAL MARKET 








BOSTON—Current prices per gross ton f.o.b. New 
York loading ports: 


Anthracite 
Company 
Coal 
BE  ccccesevceccccesensoscseseeveseesevesse $8. 20@$8.65 
BENTO cccccescoveccoesscesoeosccccceseccces 8.45@ 9.05 
Chestnut \ 
DE. cacepewescscsncnnseesceceess 
Buckwheat 
Rice 
Barley 
Bituminous 
Cambrias and 
Clearfields Somersets 
F.o.b. mines, net tons......... $2.85@$3.35 $3.15@$3.60 


F.o.b. Philadelphia, gross tons. 5.05@ 5.60 5.35@ 5.90 
F.o.b. New York, gross tons... 5.40@ 5.95 5.75@ 6.25 
Alongside Boston (water coal), 
ee eerrees: 7.00@ 7.75 7.60@ 8.00 
Pocahontas and New River are practically off the 
market for coastwise shipment, but are quoted at 
$6.25 @$7.00. 


NEW YORK—Current quotations, White Ash, per 





gross tons, f.o.b. Tidewater, at the lower ports are 
as follows: 
Anthracite 
Company 
Coal 
DDN otcsbtrctninensesebebaadieeesaunel $7.80@$8.25 
ME dengucendseqnegenteacnese cueeenusenwanna 8.20@ 8.65 
Stove ...... 
Chestnut 
Pk xeowes 
Buckwheat 
ee <apcoudoe 
DE cvxsassevees Cegeeebensiekswrenmeres 
PEE etcecccrceveenseanbennreeestoswesasre 
Bituminous 
Government prices at mines: Spot 

hg EO eee rar $3.25 @$3.50 
ME ED \dpcccends.costeeVeooeekeetns .00@ 3.25 
Ea 2.60@ 2.90 
CT SD . ccna cvedeeqeetenesweesaadl 3.00@ 3.25 
COREE COREMEET) ccccceceveecosccccves 2.60@ 2.90 
CE Gab-6.deaemeceukidsn@ewale oepacie 5@ 2.90 
CE scuvcccceeveseecsee 3.50 
Somerset (medium) » 3.25 
Somerset (poor) ... 2.75 
Western Maryland 2.75 
PEE cceccccvescceveeesvecece 2.50 
SEE. | detains den comenaiedeigeince-ee-seuece- aie » 2.90 
CE eecnccereceevescveerecereeosuces : 3.00 
Westmoreland % in q » 3.50 
Westmoreland run-of-mine .........eeeeeee 2.75@ 3.00 


PHILADELPHIA—Anthracite prices are practically 
the same as those listed above for New York. Bitumi- 
nous coal prices vary according to district from which 
they are mined. For ordinary slack the price is 
$2.45@$2.55; lump, $3.00@$3.35, at the mines. 

BUFFALO— 





Anthracite 
On Cars, At Curb, 
Gross Ton Net Ton 
DD. actctadeouvetsonsevesesesunee 8.55 $10.80 
BEE. Vecdencecerenseedeqeweieuquieey 8.80 10.65 
BON sccncdceveserseencdeetodsnatees 9.00 10.85 
Chestnut 9.10 10.85 
4 15 9.30 
7.75 
WORD  cccccedecesssscssersecesesadewes $4.80 
Pittsburgh .ccccccccces .65 
No. 8 Lump At 
Mine Run 4.5 
BENE  ccccocces 4. 
ee ‘ 
I. TE enh 0csneseeebenwndeeatons 5.70 


CLEVELAND—Prices of coal per net ton delivered 
in Cleveland are: 











Anthracite 
Egg «+ -$11.75@$11.90 
Chestnut - 12.00@ 12.00 
Grate -- 11.75@ 11.90 
Stove - 11.90@ 12.10 
BPG ac cenenceueeeeeiestasieielcssanenens $7.50 
D tic Bitumi 
ee. WN, MO oo c.tsceceeacsccteckouwan $8.50 
No. 8 Pittsburgh 
Massillon lump 


Coshocton lump 


No. 6 mine-run .. 
No. 8 mine-run .... 
Only coal available is mine-run Pocahontas. 


MIDDLE WEST—Chicago quotations, F.o.b. cars at 
mine; 








Springfield, 
Carterville, 
Williamson, Grundy, 
anklin, La Salle, 
Saline, Fulton, Bureau, 
Harrisburg Peorta Will 
ees $2.55@$2.70 $2.95@$3.10 $3.25@$3.40 
ee STO BOP secceccese 3.45@ 3.60 
Mine run - 235@ 250 2.75@ 2.90 3.00@ 3.15 
Screenings - 2.05@ 2.20 2.35@ 2.50 2.75@ 2.90 











New Construction 











PROPOSED WORK 


Mass., Holyoke—The Century Machine 
Co. will soon receive bids for the construc- 
tion of a 2 story, 50 x 90 ft. and a 1 story, 
90 x 200 ft. factory building on Main St. A 
steam heating system will be installed in 
same. 


Mass., Peabody—A. E. Bump, Engr., 60 
North Market St., Boston, will soon award 
the contract for the construction of a 4 
story, 70 x 180 ft. storehouse on Webster 
St. A steam heating system will be in- 
stalled in same. Total estimated cost, 
$150,000. 


Mass., Worcester—The Charles H. Ten- 
ney & Co., 201 Devonshire St., Boston, will 
build an 8 story building on Hygeia St. for 
the Worcester Cold Storage Co. Estimated 
cost, $300,000. 


Conn., New London—The Sheffield Den- 
tifrice Co. is having preliminary plans pre- 
pared for the construction of a power sta- 
tion. Daly Co., Waterbury, and Flagg & 
Co., 27 State St., Meriden, Engrs. 


N. Y., Albany—The White Automobile 
Co., East 79th St. and St. Clair Ave., Cleve- 
land, is having plans prepared for the con- 
struction of a 2 story, 75 x 200 ft. sales 
room and garage on North Bway. A steam 
heating system will be installed in same. 
Total estimated cost, $100,000. Watson 
— Co., Hippodrome Blidg., Cleveland, 
Archt. 


N. Y., Brooklyn— The William Fox 
Amusement Co., 126 West 46th St., New 
York City, plans to build a 100 x 200 ft. 
theatre on Flatbush and Tilden Aves. A 
steam heating system will be installed in 
same. Total estimated cost, $500,000. I. 
ps ae 644 8th Ave., New York City, 

rcht. 


N. Y., Farmingdale—The Raymond Eng. 
Corp., 309 Lafayette St., New York City, 
will build two 1 story, 60 x 120 ft. factories 
for the manufacture of motors, power tire 
pumps, etc. A steam heating system will 
be installed in same. Estimated cost be- 
tween $85,000 and $90,000. Work will be 
done by day labor. 


N. Y., College Point—J. B. Kleinert Rub- 
ber Co., 725 Broadway, New York City, is 
having preliminary plans prepared for the 
construction of a 4 story factory. A steam 
heating system will be installed in same. 
Total estimated cost, $150,000. R. G. Cory, 
2 Cortland St., New York City, Arch. and 

ngr. 


N. Y., Gabriels—Gabriels Hospital Com- 
mission is having plans prepared for the 
construction of a group of hospital build- 
ings. A steam heating system will be 
installed in same. Total estimated cost, 
$3,000,000. J. R. Pope, 527 5th Ave., New 
York City, Arch. and Engr. 


N. Y¥., Long Island City—J. Clark, c/o 
B. R. Swartburg. Arch. and Engr., 103 
Park Ave., New York City, is having plans 
prepared for the construction of an 8 
story, 100 x 150 ft. factory. A steam heat- 
ing system will be installed in same. To- 
tal estimated cost, $380,000. 


N. Y., Long Island City—L. Gold, 44 
Court St., Brooklyn, will build a 3 story, 
150 x 190 ft. garage and service station on 
Ely Ave. and South Jane St. <A _ steam 
heating system will be installed in same. 
Total estimated cost, $300,000. Work will 
be done by day labor. 


N. Y., New York—The Congregation 
B’nai Israel of Washington Heights, 535 
West 148th St., is having plans prepared 
for the construction of a 1 story, 75 x 100 
ft. synagogue at 617-621 West 149th St. A 
steam heating system will be installed in 
same. Total estimated cost, $200,000. E. 
Roth, 119 West 40th St., Archt. and Engr. 


N. Y., New York—The Continental Ath- 
letic Club, c/o R. C. Lafferty, Archt. and 
Enegr., 347 5th Ave., is having plans pre- 
pared for the construction of a 14 story, 
100 x 200 ft. club house on Central Park 
West from 61st to 62nd Sts. A steam heat- 
ing system will be installed in same. Total 
estimated cost, $1,500,000. 


N. Y., New York—The Emerson Bldg. 
Corp., 103 Park Ave., will build a 12 story, 
75 x 100 ft. office building at 35-37 West 
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ith St. A steam heating system will be 
stalled in same. Total estimated cost, 
5375,000. Work will be done by day labor. 


N. Y¥., New York—The International Mer- 

antile Marine, 1 Bway., will rebuild its 11 

tory Office building. A steam heating sys- 

em will be installed in same. Total esti- 

ated cost, $1,000,000. Work will be done 
day labor. 


N. ¥., New York—The 145 West 55th St., 

ne., 1 West 67th St., is having plans pre- 
ired for the construction of a 15 story, 
' x 100 ft. hotel at 139-145 West 55th St. 
. steam heating system will be installed in 
me. Total estimated cost, $750,000. J. 
. Eaton, 19 West 44th St., Archt. and 
ner. 


N. Y., New York—The William Fox 
\musement Co., 126 West 46th St., is hav- 
ig plans prepared for the construction of 
theatre on 14th St. and Irving Pl. A 
eam heating system will be installed in 
ime. Total estimated cost, $300,000. T. 
Vv. Lamb, 644 8th Ave., Archt. 


N. ¥.. New York—The Board of Educa- 
on, 500 Park Ave., received bids for the 
istallation of a boiler and condenser 
‘tubes, from the Wheeler Condenser & 
ingineering Co., 149 Broadway, $5685; E. 
. Keating Co., 446 Water St., $7040; 
Varkesbury Iron Co., 30 Church, Sope0. 
Noted Apr. 15. 


N. Y., New York—The Harriman Na- 
ional Bank, 527 5th Ave., is having plans 
repared for altering its present building. 
\ steam heating system will be installed 
same. Total estimated cost, $500,000. 
R. Pope, 527 5th Ave., Arch. and Engr. 


N. ¥., New York—Frank Koester, Engr., 

Church St., is in the market for two 
60 ton destructors. two 300 h.p. boilers, 
condenser pumps, one 200 kw. generator, 
one 300 kw. generator, one 50 kw. gener- 
ator, transformers and switchboards for 
ihe new municipal lighting plant at Scran- 
ton, Pa. 


N. Y., New York—The 195 Broadway 
“orporation, 195 Broadway, is _ having 
plans prepared for altering a 27 story 
office building. A steam heating system 
will be installed in same. Total estimated 
cost. $5,000,000. W. W. Boswerth, 527 5th 
\ve., Arch. and Engr. 


N. Y., White Plains—W. S. Bessell, 
Areht., 56 West 45th St., New York City, 
is preparing plans for the construction of a 
theatre here. A steam heating system will 
be installed in same. Total estimated cost, 
$100,000. Owner’s name withheld. 


N. J., Bloomfield—The American La 
France Fire Engine Co., 250 West 45th St., 
New York City, is having plans prepared 
for the construction of a 1 story, 150 x 500 
ft. factory. A steam heating system will 
be installed in same. Total estimated cost, 
$350,000. Starrett & Van Vleck, 8 West 
iith St., New York City, Archts. and 
loners. 


N. J., Newark—The Celuloid Co., 290 
Ferry St., is having plans prepared for al- 
tering and building additions to its power 
house. Estimated cost, $100,000. Lock- 
wood, Green & Co., 101 Park Ave., New 
York City, Archt. and Engr. 


N. J., South River—The Town Council 
has authorized E. B. Hedden, Supt. Pub. 
Wks., Town Hall, to draw plans for the 
installation of two 500 kw. steam turbine 
engines, also building to house same. 
Total estimated cost, $140,000. 


N. J., Westwood—The Bd. Educ. plans to 
build a 2 and 8 story school building. <A 
steam heating system will be installed in 
same. Total estimated cost, $125,000. Ras- 
mussen & Wayland, 1133 Bway., New York 
City, Archts. and Engrs. 


Penn., Elkins Park—Herbert C. Wise, 
rcht., 925 Chestnut St., Philadelphia, will 
oon award the contract for the construc- 
tion of a 3 story, 75 x 255 ft. high school 
here for Cheltenham Township. <A steam 
heating system will be installed in same. 


Penn., Kingston—The Wales Adder Ma- 
ine Co., Walnut and Hoyt Sts., plans to 
( nstruct a 3 story, 100 x 100 ft. factory on 
Hoyt St. A steam heating system will be 
stalled in same. Total estimated cost, 
00,000. 


Penn., Lewisburg—The United Evangel- 


| Churches plan to build a 2 story, 80 x 
ft. orphanage. A steam heating system 
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and electric power will be installed in 


same. Total estimated cost, $150,000. 


Penn., Miners Mill (Wilkes-Barre P. O.) 
—The Blessed Sacrament Congregation 
plans to construct a 2 story, 40 x 100 ft. 
church on Main St. A steam heating sys- 
tem will be installed in same. 


Penn., Philadelphia—Mcllvain & Roberts. 
Archts., 112 South 16th St., will soon award 
the contract for the construction of an 8 
story, 85 x 120 ft. sales room and office 
building: on Broad and Vine Sts., for Bige- 
low Willeys Co., 304 North Broad St. 
steam heating system will be installed in 
same. Total estimated cost, $100,000. 


Penn., Scranton—The city has engaged 
Frank Koester, Electrical Expert, 50 
Church St., New York City, to prepare 
plans and submit estimates for the con- 
struction of a 1 story, 76 x 76 ft. lighting 
plant. Alex T. Connell, Court House, 
Mayor. 


O., Canton—W. I. Zink, Pub. Serv. Dir., 
will soon award the contract for the con- 
struction of a 1 story, 30 x 96 ft. pump 
house. Estimated cost, $20,000. R. Win- 
throp Pratt, Hippodrome Bldg., Cleveland, 
Engr. 


O., Cleveland—The Acorn Refining Co., 
8001 Franklin Ave., will receive bids about 
Feb. 10 for the construction of a 1 story, 
30 x 50 ft. boiler house. Two 200 hp. boil- 
ers will be installed in same. Total esti- 
mated cost, $25,000. KE. M. Katz, Pres. 


0O., Cleveland—The Anshe Emeth Beth 
Texilo Congregation, 10615 Grantwood Ave., 
plans to build a 1 story synagogue on East 
105th St. and Drexel Ave. A steam heat- 
ing system will be installed in same. Total 
estimated cost, $750,000. Louis Cahn, Treas. 


O., Cleveland—The Bd. Educ., East 6th 
St. and Rockwell Ave., will receive bids 
until Jan. 26 for the construction of two 1 
story school additions, each 55 x 150 ft., on 
St. Clair Ave. and Royal Rd. One heating 
boiler will be installed in same. Total es- 
timated cost, $150,000. EF. G. Hogan, Dir. 
W. R. McCormack, Archt. 


O., Cleveland—The Bd. of Educ. will re- 
ceive bids in the spring for the construc- 
tion of a 2 story, 128 x 254 ft. high school 
on East 118th St. and Hopkins Ave. A 
steam heating system will be installed in 
same. Total estimated cost, $500,000. 
Frank G. Hohan, East 6th St. and Rock- 
well Ave., Dir. W. R. McCormack, East 
6th St. and Rockwell Ave., Archt. 


O., Cleveland—The Cleveland Twist Drill 
Co., East 49th St. and Lakeside Ave., plans 
to build a 1 story factory on Euclid Ave. 
and tracks of Nickel Plate R. R. A boiler 
plant will be installed in same. Total esti- 
mated cost, $100,000. J. D. Cox, Mer. 


O., Cleveland—The Eaton Axle Co., 10017 
Euclid Ave., is having plans prepared for 
the construction of a 1 story factory at 
East 140th St. and the New York Central 
R. R. Two 300 hp. boilers will be installed 
in same. Total — cost, $100,000. 
J. O. Eaton, Pres. G. S. Rider & Co., Cen- 
tury Bldg., Archt. and Engr. 


O., Columbus—D. Riebel & Sons, Archts., 
New First National Bank Bldg., is pre- 
paring plans for the construction of a 2 
story school building for the Bd. Educ. in 
Linden, a suburb of Columbus. <A steam 
heating system will be installed in same. 
Total estimated cost, $165,000. 


O., Lakewood—C. A. Cotabish, c/o The Na- 
tional Carbon Co., West 117th St. and Mad- 
ison Ave., Cleveland, is having plans pre- 
pared for the construction of a 3 story, 
200 x 460 ft. commercial building and mov- 
ing picture theatre at 13606 Detroit Ave. A 
steam heating system will be installed in 
same. Total estimated cost, $300,000. _ S. 
H. Weis, Schofield Bldg., Cleveland, Archt. 


O., Youngstown—The Ohio Hotel Operat- 
ing Co., Boardman and Hazel Sts., is hav- 
ing plans prepared for the construction of 
a hotel addition. A steam heating system 
will be installed in same. Total estimated 
cost, $350,000. Clinton & Russell, 32 Nas- 
saw St., New York City, <Archts. and 
Eners. 


Mich., Detroit.— The Detroit Library 
Commission, Public Library Bldg., plans to 
build a 2 story library on Mack and Mont- 
clair Aves., also a branch library of similar 
construction on West Fort St., near Water- 
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man Ave., and one on Davidson Blvd. and 
Lumpkin Ave. Steam heating plants will 
be installed in same. Estimated cost, 
$200,000 each. 


Mich., Detroit.—M. J. Schneider, 601 Dix 
Ave., will soon award the contract for the 
construction of a 1 story, 50 x 130 ft. bat- 
tery service station on Dix Ave. A steam 
heating boiler, forced ventilation unit, fan 
and blower will be installed in same. Total 
estimated cost, $25,000. J. W. Townsend, 
709 Empire Bldg., Engr. 


Mich., Escanaba.—Philip L. Utley and 
John G. Sutherland have asked the Bd. 
Supervs. for permission to construct 2 re- 
inforced concrete dams across the Esca- 
naba River in Cornell and Baldwin Twps., 
one to be 50 ft. high, with concave face to 
serve as apron about 50 ft. wide, waste 
gate 12 ft. wide and 12 ft. deep, with log 
chute 5% ft. wide and 4 ft. deep from the 
top of the dam. Other dam to be similar 
in all details except height, which is to be 
60 ft. Project includes hydro-electric 
plants. 


Mich., Port Huron—The City Comn. plans 
to install an additional steam driven pump- 
ing unit with a capacity of 6,000,000 zal- 
lons per day; also to replace 2 p.‘esent 
boilers and adding 1 in reserve. E. R. 
Whitmore, City Hall, Engr. 


Mich., Saginaw—The Saginaw Table & 
Cabinet “'o., Wheeler St., is having plans 
prepared for the construction of a 2 story, 
61 x 475 fu. furniture factory on Wheeler 
St. A steam heating system and electric 
power will be installed in same. ‘Total es- 
timated cost, $100,000. Cowles & Mut- 
scheller, Saginaw, Archts. 


Mich., St. Clair—The Bd. Educ. engaged 
Perkins, Fellows & Hamilton, Archts., 814 
Tower Court, Chicago, to prepare plans for 
the construction of a 2 story high school 
on Main St. A steam heating system will 
be installed in Same. Total estimated cost, 
$250,000. ; 

ill., Chicago—The Bd. Educ., 7 South 
Dearborn St., is having plans prepared for 
the construction of a 3 story, 150 x 250 ft. 
addition to the technical high school on 
Van Buren St. and Oakley Blvd. A steam 
heating system will be installed in same. 
Total estimated cost, $3,000,000. John Ho- 
watt, Engr., and A. F. Hussander, Archt., 
both of 7 South Dearborn St. 


ll., Chicago—Clarence Hatzfield, Archt., 
7 South Dearborn St., is preparing plans 
for the construction of a 5 story, 104 x 117 
ft. Masonic temple on 64th and Green Sts. 
A steam heating system will be installed in 
same. Total estimated cost, $250,000. Own- 
er’s name withheld. 


lil., Chicago—Clarence Hatzfield, Archt., 
7 South Dearborn St., will soon award the 
contract for the construction of a 4 story, 
75 x 125 ft. auto sales building on Milwau- 
kee Ave. near Kedzie Ave. A vacuum steam 
heating system will be installed in same. 
Total estimated cost, $150,000. 


ill., Chicago—Z. E. Smith, Archt., 305 
East 55th St., will soon award the contract 
for the construction of a 3 story, 95 x 180 
ft. laundry and boiler house at 2135 West 
Madison St., for the Great Western Laun- 
dry, 2319 West Madison St. <A 200 hp. 
steam power and heating plant will be in- 
stalled in same. Total estimated cost, 
$225,000. 


"ll., Oak Park—Holmes & Flinn, Archts., 
8 South Dearborn St., Chicago, will soon 
award the contract for the construction of 
a 4 story, 144 x 157 ft. addition to the high 
school on Ontario St. and East Ave., for 
the Bd. Educ. A _ steam heating system 
will be installed in same. Total estimated 
cost, $200,000. 


Wis., Green Bay—The John Hoberg Pa- 
per Co., Elm St., has selected a site and 
plans to build a 4 story, |60 x 250 ft. paper 
mill on 12th and Main St® <A steam heat- 
ing system and power equipment will be in- 
stalled in same. Total estimated cost, 
$250,000. 


Wis., Kiel—Stoetling Bros. Co. will soon 
award the contract for the construction of 
1 3 story, 60 x 120 ft. power plant on Main 
St. Estimated cost, $50,000 


Wis., Racine—lambert Bassindale, Archt., 
Capitol Bank Bldg., St. Paul, Minn., will 
receive bids until March 1 for the con- 
struction of a 2 story, 60 x 110 ft. office 





building for the Journal News Publishing 
Co., 328 Main St. Separate bids will be re- 
ceived for installing heating, plumbing and 
lighting systems in same. Total estimated 
cost, $100,000. 


Wis., Saukville—H. J. Cary is organizing 
a company which plans to build a 1 and 2 
story, 36 x 376 ft. pea cannery. A steam 
power plant will probably be installed in 
same. Total estimated cost, $50,000. 


Wis., Tomah—The Tomah Electric Light 
Co., c/o L. Barney, Supt., plans to con- 
struct a 1 story, 60 x 135 ft. light and 
power plant on Main St. Power machinery 
will be installed in same. Total estimated 
cost, $70,000. 


Minn., Benson—The city is having plans 
prepared for the installation of a generator, 
switchboard and boilers in the _ electric 
light plant. Estimated cost, $40,000. L. M. 
Peterson, Clk. W. E. Shinner, 15 South 
5th St., Minneapolis, Engr. 


Minn., Grey Eagle—The Bd. Educ. is pre- 
paring plans for the construction of a 2 
story, 68 x 120 ft. high school. Separate 
bids will be received for installing heating 
and plumbing systems in same. Rose & 
Harris, 471 Auditorium Bldg., Minneapolis, 
Iingr. Stebbins & Haxby, 445 Auditorium 
Bidg., Minneapolis, Archt. 


Minn., Lake Crystal—Independent School 
District No. 19 is having plans prepared 
for the construction of a 2 ory, 90 x 140 
ft. high school. A steam heating system 
will be installed in same. Total estimated 
cost, $275,000. Guy Lamoreau, Clk. Rose 
& Harris, 471 Auditorium Bldg., Minneap- 
olis, Engrs. Stebbins & Haxby, 445 Audi- 
torium Bldg., Minneapolis, Archts. 


Minn., Luverne—Independent School Dist. 
No. 2 is having plans prepared for the con- 
struction of a 2 sotry, 68 x 120 ft. high 
school. Separate bids will be received for 
installing heating and Plumbing systems. 
Total estimated cost, 329°000. H. W. 
Bertram, Clk. Tyrie & Chapman, 320 
Auditorium Bldg., Minneapolis, Archts. 


Minn., Northfield—M. Kdward Wohn, 
Archt., 596 Endicott Bldg., St. Paul, will 
receive bids until Jan. 15 for the construc- 
tion of a 3 story, 73 x 186 ft. science hall 
for St. Olaf’s College. Separate bids will 
be received for installing heating and 
plumbing systems in same. Total esti- 
mated cost, $200,000. 


Minn., St. Paul—Justina Sanford, 486 
Otis St., is having plans prepared for the 
construction of a 12 story, 122 x 420 ft. 
hotel on Summit Ave. A steam heating 
system will be installed in same. Total es- 
timated cost, $2,000,000. Mark Fitzpatrick, 
17 West 9th St., Archt. 


Minn., St. Paul—The Western Chemical 
Co., Hutchinson, is having plans prepared 
for the construction of a 3 story, 90 x 120 
ft. chemical factory on Malcolm Ave. A 
steam heating system will be installed in 
same. Total estimated cost, $125,000. 
Downs & Eads, 803 Phoenix Bldg., Archts. 


Colo., Seibert—The town will receive 
bids in the latter part of January for the 
construction of electric light and water 
plants. Estimated cost, $40,000. R. D. 
Salisbury, 1415 East Colfax Ave., Denver, 
Iinegr. 
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Cal., Independence—The Bd. of Supervs. 
of Inyo County will receive bids until Feb. 
2 for the construction of a 2 story court- 
house. A steam heating system will be 
installed in same. Total estimated cost, 
$150,000. W. H. Weeks, 75 Post St., San 
Francisco, Archt. 


Cal., Pittsburgh—A. C. Cardinalle et al is 
having plans prepared for the construction 
of a 2 story, 70 x 150 ft. cold storage plant 
and ice factory on 4th St. I. Zanolini, 604 
Montgomery St., San Francisco, Archt. 


Cal., San Pedro—The Van Camp Sea 
Food Co., 14th St. and waterfront, will 
probably be granted a lease by the City 
Harbor Comn., Los Angeles, on 30 acres of 
tideland on which it proposes to erect an 
ice and cold storage plant, also a wharf 250 
ft. long. Total estimated cost, $300,000. 


CONTRACTS AWARDED 


Conn., Danbury—The Danbury Felt Mills 
have awarded the contract for the con- 
struction of a 2 story, 60 x 60 ft. mant- 
facturing building to Wescott & Mapes, 
Inc., 207 Orange St., New Haven. Plans 
include an 18 x 36 ft. boiler house. Total 
estimated cost, $80,000. 


Conn., Manchester—The town has award- 
ed the contract for the construction of a 
school on Spruce St. to W. A. Knosla, 
South Manchester. A steam heating sys- 
tem will be installed in same. Total esti- 
mated cost, $150,000. 


Conn., West Haven—The town of Orange, 
Northern School Dist., has awarded the 
contract for installing a steam heating sys- 
tem in the proposed 2 story, 90 x 100 ft. 
school on Ist Ave. and Lanison St. to the 
Stone & Underhill Heating & Ventilating 
Co., 1389 Pearl St., Boston. Total estimated 
cost, $100,000. 


N. Y., Brooklyn—The Knickerbocker Ice 
Co., 1480 Bway., New York City, has 
awarded the contract for the construction 
of a 1 story, 70 x 100 ft. ice plant in Bay 
Ridge to F. G. Fearon, 280 Madison Ave., 
New York City. Estimated cost, $80,000. 


N. Y., New York—The Chase National 
Bank, 57 Broadway, has awarded the con- 
tract for altering the present 4 story, of- 
fice, store and bank building at 69-79 
Greenwich St. to Mare BEidlitz, 30 East 
42nd St. A steam heating system will be 
installed in same. Total estimated cost, 
$300,000. 


Penn., Philadelphia — The 
Paper Mfg. Co., River Rd., has awarded 
the contract for the construction of a 1 
story, 160 x 295 ft. administration building 
at Manayunk to Hughes, Foulkrod & Co., 
Commonwealth Trust Bldg. A steam heat- 
ing system will be installed in same. Total 
estimated cost, $145,(00. 


Philadelphia 


Penn., Wilkes-Barre—The Kitsee Battery 
Co., 262 North Main St., has awarded the 
contract for the construction of a 3 story, 
70 x 90 ft. storage battery manufacturing 
plant, to John A. Schmitt, Bennett Bldg. 
A steam heating system will be installed 
in same. Total estimated cost, $106,000. 


O., Akron—The Goodyear Tire & Rubber 
Co., East Market St., has awarded the con- 
tract for the construction of a 3 story, 
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100 x 130 ft. dormitory for girls on East 
Market St., to the Hunkin-Conkey Co; 
struction Co., Century Bldg., Cleveland. <A 
steam heating system will be installed in 
same. Total estimated cost, $200,000. 


O., Cleveland—The Cleveland Motor Sales 
Co., 1628 Euclid Ave., has awarded the 
contract for the construction of a 2 story, 
75 x 150 ft. sales building and show room 
on East 40th St. and Prospect Ave., to Eq. 

aulsen, Erie Bldg. <A steam heating sys- 
tem will be installed in same. Total esti 
mated cost, $100,000. J. C. Simon, Mer. 


O., Cleveland—The Euclid Malta Co., c/o 
Colcher & Smith, Archts., Lennox Bld 
has awarded the contract for the constriy 
tion of a 3 story, 50 x 175 ft. lodge and of 
fice building on Euclid Ave., near Eas 
105th St., to the Du Peron Const. Co., East 
22nd St. and Prospect Ave. A steam heat 
ing system will be installed in same. Tota} 
estimated cost, $100,000. 


O., Cleveland—The Federai Packing Co., 
3207 West 65th St., has awarded the con- 
tract for remodeling a 4 story, 40 x 160 ft. 
cold storage plant on East 4th St. and 
Bolivar Rd., to J. H. Dease, 520 Erie Bldg 
Estimated cost, $50,000. 


O., Silver Lake—The village has awarded 
the contract for the construction of two 1 
story, 17 x 17 ft. pump houses to the Alger- 
Tilghman Co., Guardian Bldg., Cleveland 
Deep well pumps with a 175 gal. per min 
capacity will be installed in same. Total 
estimated cost, $15,000. 


Mich., Lansing—The Detroit Beef Co., 
1214 Washington St., has awarded the con- 
tract for the construction of a 2 story, 
30 x 92 ft. cold storage plant and a 19 x 42 
ft. garage, on Washington St. and the 
Grand Trunk Ry., to Pine & Municke, 103 
Marquette Bldg., Detroit. A small steam 
heating boiler and electric motors for power 
will be installed in same. Tofal estimated 
cost, $50,000. 


ill., Chicago—The Continental Can Co., 
111 West Washington St., has awarded the 
contract for the construction of a 1 stor) 
90 x 170 ft. factory on Ashland Ave. neat 
38th St., to E. W. Sproul Co., 2001 West 
39th St. A steam heating system will b« 
installed in same. Total estimated cost 
$175,000. 


lll., Chicago—The Packard Auto Open 
Body Co., c/o S. Scott Joy, Archt., 
West 39th St., has awarded the contract 
for the construction of a 3 story, 120 x 40( 
{t. factory on East 104th St. and Erickson 
Ave., to E. W. Sproul Co., 2001 West 39th 
St. A steam heating system will be in- 
stalled in same. Total estimated cost, 
$1,000,000. 


ill., Rock Island—Rock Island County has 
awarded the contract for the installation of 
steam heating and plumbing systems in 
the proposed 3 story, 44 x 99 ft. jail, on 
15th St., to Channon & Dufra, Rock Is- 
land. Total estimated cost, $125,000. 


2001 


Minn., Hastings—The State Asylum for 
the Insane has awarded the general con- 
tract for the construction of a 1 story, 
45 x 140 ft. power plant to C. Ash & Son, 
202 Maria Ave., St. Paul, $58,269; mechan- 
ical equipment to M. J. O’Neil, 60 East 6th 
St., St. Paul, $40,000. 
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